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(57) [Abstract] 

[Object] A GPS is used and, thereby, remote control 
operation is possible and the position is automatically 
measured with accuracy. 

[Solving Means] A GPS receiver 102 communicates data with 
management center 100 via a portable telephone terminal 101. 
The management center 100 is connected to a telephone 104 or 



- 2 - 



facsimile 105 in a house 103 via a telephone line 110. When 
the telephone 104 is operated by a button, position 
information of the GPS receiver 102 is requested to the 
measurement center 100. The request of the position 
information is transmitted to the GPS receiver 102 from the 
measurement center 100 by a DTMF signal. The GPS receiver 
102 measures the position, and the result of measuring the 
position and time information of a navigation message to be 
used for the measurement of the. position are transmitted to 
the measurement center 100 by the DTMF signal. In the 
measurement center 100, based on the time information, the 
result of measuring the position is corrected if the 
navigation message is old. Then, the position information^ 
is notified to the telephone 104 from the management center 
100. Image data with map information is notified to the 
facsimile 105. 
[Claims] 

[Claim 1] A GPS receiver for receiving navigation messages 
transmitted from a plurality of satellites and measuring the 
position on the basis of said plurality of received 
navigation messages, characterized by comprising: 

signal processing means for receiving signals from the 
satellites, extracting the navigation message, and measuring 
the position on the basis of said extracted navigation 
message; and 
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transmitting means for adding time information 
corresponding to said navigation message to said navigation / 
message and transmitting the said navigation message with 
said time information to the outside. 
[Claim 2] A GPS receiver according to Claim 1, 
characterized by further comprising 

receiving means for receiving a control signal from the 
outside, and in that 

said signal processing means and said transmitting 
means are controlled by said control signal received by said- 
receiving means. 

[Claim 3] A GPS receiver according to Claim 1, 
characterized in that 

said transmitting means converts said navigation 
message and said time information into a voice signal, 
thereby performing said transmission. 
[Claim 4] A GPS receiver according to Claim 1, 
characterized by further comprising 

power supply control means for controlling a power 
supply of said receiver by said control signal from the 
outside or an internal control signal. 
[Claim 5] A GPS receiver according to Claim 1, 
characterized in that 

said transmission by said transmitting means and said 
reception by said receiving means are performed via a 
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portable telephone terminal. 

[Claim 6] A GPS receiver according to Claim 1, 
characterized in that 

said measurement of the position is intermittently 
performed. 

[Claim 7] A GPS receiver according to Claim 1, 

characterized in that 

an incoming call of said reception by said receiving 
means can be performed by polling. 

[Claim 8] A GPS receiver according to Claim 1, 
characterized in that 

when a result of performing said measurement is over a 
preset area, such a message is transmitted to the outside. 

[Claim 9] A GPS management station for managing a GPS 
receiver which receives navigation messages transmitted from 
a plurality of satellites and measures a position on the 
basis of said plurality of received navigation messages and 
for downloading the navigation message from the satellite, 
characterized in that 

a control signal for controlling said GPS receiver is 
transmitted to said GPS receiver, and the navigation message 
added with time information to be transmitted from said GPS 
receiver is received. 

[Claim 10] A GPS management station according to Claim 9, 
characterized in that 
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said control signal is converted into a voice signal 
and said transmission is performed. 

[Claim 11] A GPS management station according to Claim 9, 
characterized in that 

the measurement of the position is instructed to said 
GPS receiver by said control signal. 

[Claim 12] A GPS management station according to Claim 9, 
characterized in that 

the setting of said GPS receiver is performed by said 
control signal. 

[Claim 13] A GPS management station according to Claim 9, 
characterized in that 

position information based on said navigation message 
received is transmitted to external information equipment. 
[Claim 14] A GPS management station according to Claim 13, 
characterized in that 

said position information is collated with map 
information and said transmission is performed. 
[Claim 15] A GPS management station according to Claim 13, 
characterized in that 

said information equipment is a subscribing telephone. 
[Claim 16] A GPS management station according to Claim 13, 
characterized in that 

said information equipment is an image communication 
apparatus. 
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[Claim 17] A position informing system for informing a 
position of a GPS receiver for receiving navigation messages 
transmitted from a plurality of satellites and measuring the 
position on. the basis of said plurality of received 
navigation messages by using said GPS receiver, 
characterized by comprising : 
a GPS receiver having 

signal processing means for receiving signals from the 
satellites, extracting the navigation message, and measuring 
the position on the basis of said extracted navigation 
message, and 

transmitting means for adding time information 
corresponding to said navigation message to said navigation 
message and transmitting said navigation message with said 
time information to the outside; and 

a GPS management station for transmitting a control 
signal to control said GPS receiver to said GPS receiver and 
for receiving said navigation message added with said time 
information to be transmitted from said GPS receiver. 
[Claim 18] A position informing system according to Claim 
17, characterized in that 

said control signal is converted into a voice signal, 
thereby performing said transmission. 

[Claim 19] A position information system according to Claim 
17, characterized in that 
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said GPS management station transmits a control signal 
for instructing to perform said measurement of the position 
to said GPS receiver, and said GPS receiver receives said 
transmitted control signal and performs said measurement of 
the position on the basis of said received control signal. 
[Claim 20] A position informing system according to Claim 
17, characterized in that 

said GPS management station transmits a control signal 
to control a power supply of said GPS receiver to said GPS 
receiver, and said GPS receiver receives said transmitted 
control signal and controls the power supply of said GPS 
receiver itself on the basis of said received control signal. 
[Claim 21] A position informing system according to Claim 
17, characterized in that 

said GPS management station transmits a control signal 
for performing setting of said GPS receiver to said GPS 
receiver. 

[Claim 22] A position informing system according to Claim 
17, characterized in that 

said GPS receiver further comprises navigation message 
storing means for storing said navigation message received 
by said receiving means, and 

when said measurement of the position is performed, if 
date of the navigation message stored in said navigation 
message storing means is compared with the current date and, 
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thus, a difference between said data of said navigation 
message and said current date is equal to a predetermined 
period or more, said navigation message stored in said 
navigation message storing means is updated on the basis of 
the navigation message downloaded by said GPS management 
station. 

[Claim 23] A position informing system according to Claim 
17, characterized in that 

communication between said GPS management station and 
said GPS receiver is performed via a portable telephone 
terminal. 

[Claim 24] A position informing system according to Claim 
17, characterized in that 

said measurement of the position by said GPS receiver 
is intermittently performed. 

[Claim. 25] A position informing system according to Claim 
17, characterized in that 

an incoming call of said GPS receiver can be performed 
by polling. 

[Claim 26] A position informing system for informing a 
position of a GPS receiver for receiving navigation messages 
transmitted from a plurality of satellites and measuring the 
position on the basis of said plurality of received 
navigation messages by using said GPS receiver, 
characterized by comprising: 
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a GPS receiver having 

signal processing means for receiving signals from the 
satellites, extracting the navigation message, and measuring 
the position on the basis of said extracted navigation 
message, and 

transmitting means for adding time information 
corresponding to said navigation message to said navigation 
message and transmitting said navigation message with said 
time information to the outside; 

a GPS management station for transmitting a control 
signal to control said- GPS receiver to said GPS receiver and 
for receiving said navigation message added with said time 
information to be transmitted from said GPS receiver; and 

information equipment capable of communicating with 
said GPS management station. 

[Claim 27] A position informing system according to Claim 
26, characterized in that 

said control signal is converted into a voice signal 
and said transmission is performed. 

[Claim 28] A position informing system according to Claim 
26, characterized in that 

said GPS management station transmits a control signal 
for instructing to perform said measurement of the position 
to said GPS receiver in response to communication from said 
information equipment, and said GPS receiver receives said 
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transmitted control signal, performs said measurement of the 
position on the basis of said received control signal, 
collates position information based on a result of said 
measurement of the position with map information, and 
transmits the position information to said information 
equipment. 

[Claim 29] A position informing system according to Claim 
26, characterized in that 

said GPS management station transmits a control signal 
for controlling a power supply of said GPS receiver to said 
GPS receiver, and said GPS receiver receives said 
transmitted control signal and controls the power supply of 
said GPS receiver itself on the basis of said received 
control signal. 

[Claim 30] A position informing system according to Claim 
26, characterized in that 

said GPS management station transmits a control signal 
for setting said GPS receiver to said GPS receiver in 
response to communication from said information equipment. 
[Claim 31] A position informing system according to Claim 
26, characterized in that 

said GPS receiver further comprises navigation message 
storing means for storing said navigation message received 
by said receiving means, and 

when said measurement of the position is performed, if 
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date of the navigation message stored in said navigation 
message storing means is compared with the current date and, 
thus, a difference between said data of said navigation 
message and said current date is equal to 'a predetermined 
period or more, said navigation message stored in said 
navigation message storing means is updated on the basis of 
the navigation message downloaded by said GPS management 
station. 

[Claim 32] A position informing system according to Claim 
26, characterized in that 

said information equipment is a subscribing telephone. 
[Claim 33] A position informing system according to Claim 
26, characterized in that 

said information equipment is an image communication 
apparatus. 

[Claim 34] A position informing system according to Claim 
26, characterized in that 

communication between said GPS management station and 
said GPS receiver is performed via a portable telephone 
terminal. 

[Claim 35] A position information system according to Claim 
26, characterized in that 

said measurement of the position by said GPS receiver 
is intermittently performed. 

[Claim 36] A position information system according to Claim 
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26, characterized in that 

an incoming call of said GPS receiver can be performed 
by polling. 

[Claim 37] A GPS management method of managing a GPS 
receiver for receiving navigation messages transmitted from 
a plurality of satellites and measuring the position on the 
basis of said plurality of received navigation messages and 
of downloading the navigation message from the satellite, 
characterized in that. 

a control signal for controlling said GPS receiver is 
transmitted to said GPS receiver, and the message added with 
time information transmitted from said GPS receiver is 
received. 

[Claim 38] A position informing method of informing a 
position of a GPS receiver for receiving navigation messages 
transmitted from a plurality of satellites and measuring the 
position on the basis of said plurality of received 
navigation messages by using said GPS receiver, 
characterized in that 

said GPS receiver comprises: 

a step of a signal process for receiving signals from 
the satellites, extracting the navigation message, and 
measuring the position on the basis of said extracted 
navigation message; and 

a step of transmission for adding time information 
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corresponding to said navigation message to said navigation 
message and transmitting said navigation message with said 
time information to the outside, and 

a GPS management station for managing said GPS receiver 
transmits a control signal for controlling said GPS receiver 
to said GPS receiver and receives said navigation message 
added with said time information to be transmitted from said 
GPS receiver. 

[Claim 39] A position informing method of informing a 
position of a GPS receiver for receiving navigation messages 
transmitted from a plurality of satellites and measuring the 
position on the basis of said plurality of received 
navigation messages by using said GPS receiver, 
characterized in that 

said GPS receiver comprises: 

a step of a signal process for receiving signal from 
the satellites, extracting the navigation message, and 
measuring the position on the basis of said extracted 
navigation message; and 

a step of transmission for adding time information 
corresponding to said navigation message to said navigation 
message and transmitting said navigation message with said 
time information to the outside, and 

a GPS management station for managing said GPS receiver 
transmits a control signal for controlling said GPS receiver 
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to said GPS receiver and receives said navigation message 
added with said time information to be transmitted from said 
GPS receiver, and 

said GPS management station transmits position 
information of said GPS receiver based on said navigation 
message to external information equipment. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
relates to a GPS receiver for automatically informing a 
position by using a GPS (Global Positioning System) , a GPS 
management station, and a position informing system. 
[0002] *9 
[Description of the Related Arts] Currently, a position 
informing system for informing the position of a user using 
the GPS has been spread. The GPS receives signals such as 
ephemeris data (orbit information) and almanac data (almanac 
of a satellite) which are spectrum-diffused and transmitted 
from several to a dozen satellites, and reception position 
information (latitude and longitude) are obtained on the 
basis of the received data and signals. The almanac data is 
used to determine a satellite capable of acquisition. The 
ephemeris data is accurate position information of the 
satellite and is used to obtain the distance between the 
receiver and the satellite. 
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[0003] The receiver receives data from, for example, three 
satellites and calculates a pseudo-distance based on time 
from transmission to reception of each data. Further, a 
fourth-satellite data is received and, thereby, an error 
included in the pseudo-distance is corrected and the current 
position of the receiver is known. 

[0004] A recent proposal is application of the GPS for the 
purpose of informing the position of an old man with fugue 
and tracing a stolen car. In order to use the GPS for this 
purpose, it is necessary to continuously set a power source" 
of the receiver to ON or to obtain the position information 
of the receiver by remote-controlling the receiver and 
setting the power source to ON only as needed. The GPS 
executes numerous amount of calculation to obtain the 
position information from received data, so that the 
consumption power is large. Therefore, it is not realistic 
that the power source of the GPS receiver is continuously ON, 
in particular, when a person hand-carries the receiver. 
Thus, it is necessary to remote-control the receiver. 
[0005] 

[Problems to be Solved by the Invention] However, since the 
GPS receiver according to conventional techniques has no 
automatic informing means or recognizing means for an 
incoming call, a remote control operation is difficult. For 
example, a GPS receiver capable of automatic call to a 
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specific telephone number has been already proposed as a 
portable security apparatus in Japanese Unexamined Patent 
Application Publication No. 7-240964. However, in the 
proposed apparatus, an automatic incoming of a call is 
impossible. Therefore, polling is not performed and it is 
not possible to actively confirm the position of the GPS 
receiver from, e.g., a center provided to concentratedly 
manage the GPS receiver and further other places. 
[0006] For instance, as information transmitting means from 
the GPS receiver, an apparatus for transmitting a DTMF (Dial 
Tone Multi-Frequency) signal serving as a push-phone tone- 
signal has been proposed as a portable security apparatus in 
Japanese Unexamined Patent Application Publication No. 7- 
240964 and as a message data receiving/transmitting system, 
message data receiving/transmitting apparatus, and message 
data receiving apparatus in Japanese Unexamined Patent 
Application Publication No. 8-280052. However, in these 
proposals, data transmitting - means is provided and 
recognizing means of data by using the DTMF signal is not 
provided. Hence, the remote control operation of the GPS 
receiver is difficult. 

[0007] As mentioned above, according to the conventional 
techniques, the remote control operation of the GPS receiver 
is difficult, so that various problems arise. For example, 
although, in the conventional GPS receiver, a dialer can be 
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automatically operated, manual operations such as pressing 
operation of a button and emergency switch are necessary for 
the GPS receiver itself so as to start the dialer. Thus, 
the conventional GPS receiver has a problem such that 
unmanned operation and automatic operation are impossible. 
[0008] Because the conventional GPS receiver has no 
automatic incoming means or recognizing means of data, there 
is a problem such that the setting of operation and the 
remote control operation for the GPS receiver are not 
possible from a base station. Also, there is a problem such 
that, e.g., a dangerous area cannot be set and ON/OFF of a 
power source of the GPS receiver, etc. cannot be performed 
by the remote control operation. In particular, in the case 
of a GPS which consumes a large power, the source power of 
the GPS receiver must be performed by the remote control 
operation and the conventional techniques has a problem such 
that this is difficult. 

[0009] Then, as information transmitting means from the GPS 
receiver, preferably, a method based on the DYMF signal is 
used in terms of the convenience and communication path. 
That is, it is possible to use DTMF signal generating means 
which is integrated in the GPS receiver and to select an 
existing analog line as a communication path. In a digital 
portable telephone network, the DTMF signal in the network 
is not used and a data code obtained by digitizing the DTMF 
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signal is handled. Thereby, the analog line is further 
reliable. Information obtained from the GPS is varied and 
latitude and longitude of the GPS receiver, speed and 
advance direction of the GPS receiver, and time are 
exemplified. Therefore, in the case of transmitting all 
information obtained by the GPS in a lump by using the DTMF 
signal, there are many problems in terms of transmitting 
time and reliability. Also, according to the conventional 
techniques, the remote control operation of the GPS receiver, 
etc. are impossible and, therefore, there is a problem such 
that contents of transmission data are fixed. 
[0010] Accordingly, in the GPS receivers for transmitting 
data by using the DTMF signal according to the conventional 
techniques, only position information obtained from the 
latitude and longitude is transmitted as information of the 
GPS. Conventionally, information such as the speed and 
advance direction of the GPS receiver to be obtained by the 
GPS is abandoned. In order to obtain the information 
abandoned by using the conventional methods, it is necessary 
to frequently transmit the position information to, e.g., 
the base station from the GPS receiver and calculate the 
transmitted data on the base station side. Therefore, in 
terms of a system, there is a problem such that 
communication time is long, communication frequency is large, 
and, further, history management every GPS receiver, etc. 
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are necessary on the base station side. 

[0011] The conventional GPS receivers have no receiving 
function of transmission data other than that of the GPS. 
Therefore, for example, it is impossible to transmit basic 
information as the almanac data to the GPS receiver from the 
base station. In the GPS, the GPS receiver acquires the 
satellite and calculates the measurement of the position 
based on the almanac data. When the power source of the GPS 
receiver is turned off for a long time and when the almanac 
data from the satellite cannot be received relatively for a 
long time, it is necessary to receive all almanac data from 
the satellite and to download the data again. The 
downloading operation of the almanac data takes about twenty 
minutes until the all data is downloaded. Therefore, there 
is a problem such that re-start of the GPS receiver takes a- 
very long time. 

[0012] Further, the GPS can receive data from the satellite 
in an area having no obstacle such as sea without problem 
and, thus, the position can be measured at any time. 
However, in cities and intermountain area where there are 
many obstacles, accurate measurement of the position cannot 
be always performed because an obstacle is caused in 
reception of data from the satellite, etc. In this case, 
practically, it is necessary to use the latest position 
information which could be measured before one second. 
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[0013] However, according to the conventional techniques, 
the information obtained through communication by using the 
DTMF signal from the GPS receiver is limited to the position 
information comprising the latitude and longitude, and 
information (time stamp) at position measuring time cannot 
be obtained, as mentioned above. Therefore, in the GPS 
receivers according to the conventional techniques, it 
cannot be known that the measurement of position was 
performed just before, or, e.g., it was performed before a 
few hours. There is a problem such that there is no basic 
reliability as position informing means, of a moving object. 

[0014] Accordingly, it is an object of the present 
invention to provide a GPS receiver capable of the' remote & 
control operation and of automatically measuring the 
position with accuracy, a GPS management station, and a 
position informing system. 

[0015] 

[Means for Solving the Problems] In order to solve the 
above-mentioned object, according to the present invention, 
a GPS receiver for receiving navigation messages transmitted 
from a plurality of satellites and measuring s position on 
the basis of the plurality of received navigation messages, 
is characterized by comprising: signal processing means for 
receiving signals from the satellites, extracting the 
navigation message, and measuring the position on the basis 
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of the extracted navigation message; and transmitting means 
for adding time information corresponding to the navigation 
message to the navigation message and transmitting the 
navigation message with the time information to the outside. 
[0016] According to the present invention, a GPS management 
station for managing a GPS receiver which receives 
navigation messages transmitted from a plurality of 
satellites and measures a position on the basis of the 
plurality of received navigation messages and for 
downloading the navigation message from the satellite, is 
characterized in that a control signal for controlling the 
GPS receiver is transmitted to the GPS receiver, and the 
navigation message added with time information to be 
transmitted from the GPS receiver is received. 
[0017] According to the present invention, a position 
informing system for informing a position of a GPS receiver 
for receiving navigation messages transmitted from a 
plurality of satellites and measuring the position on the 
basis , of the plurality of received navigation messages by 
using the GPS receiver, is characterized by comprising: a 
GPS receiver having signal processing means for receiving 
signals from the satellites, extracting the navigation 
message, and measuring the position on the basis of the 
extracted navigation message, and transmitting means for 
adding time information corresponding to the navigation 
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message to the navigation message and transmitting the 
navigation message with time information to the outside; and 
a GPS management station for transmitting a control signal 
to control the GPS receiver to the GPS receiver and for 
receiving the navigation message added with the time 
information to be transmitted from the GPS receiver. 
[0018] According to the present invention, a position 
informing system for informing a position of a GPS receiver 
for receiving navigation messages transmitted from a 
plurality of satellites and measuring the position on the 
basis of the plurality of received navigation messages by 
using the GPS receiver, is characterized by comprising: a 
GPS receiver having signal processing means for receiving 
signals from the satellites, extracting the navigation 
message, and measuring the position on the basis of the 
extracted navigation message, and transmitting means for 
adding time information corresponding to the navigation 
message to the navigation message and transmitting the 
navigation message with the time information to the outside; 
a GPS management station for transmitting a control signal 
to control the GPS receiver to the GPS receiver and for 
receiving the navigation message added with the time 
information to be transmitted from the GPS receiver; and 
information equipment capable of communicating with the GPS 
management station. 
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[0019] According to the present invention, a GPS management 
method of managing a GPS receiver for receiving navigation 
messages transmitted from a plurality of satellites and 
measuring a position on the basis of the plurality of 
received navigation messages and of downloading the 
navigation message from the satellite, is characterized in 
that a control signal for controlling the GPS receiver is 
transmitted to the GPS receiver, and the message added with 
time information transmitted from the GPS receiver is 
received . 

[0020] According to the present invention, a position 
informing method of informing a position of a GPS receiver 
for receiving navigation messages transmitted from a 
plurality of satellites and measuring the position on the 
basis of the plurality of received navigation messages by 
using the GPS receiver,- is characterized in that the GPS 
receiver comprises: a step of a signal process for receiving 
signals from the satellites, extracting the navigation 
message, and measuring the position on the basis of the 
extracted navigation message; and a step of transmission for 
adding time information corresponding to the navigation 
message to the navigation message and transmitting the 
navigation message with the time information to the outside, 
and a GPS management station for managing the GPS receiver 
transmits a control signal for controlling the GPS receiver 
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to the GPS receiver and receives the navigation message 
added with the time information to be transmitted from the 
GPS receiver. 

[0021] According to the present invention, a position 
informing method of informing a position of a GPS receiver 
for receiving navigation messages transmitted from a 
plurality of satellites and measuring the position on the 
basis of the plurality of received navigation messages by 
using the GPS receiver, is characterized in that the GPS 
receiver comprises: a step of a signal process for receiving 
signals from the satellites, extracting the navigation 
message, and measuring the position on the- basis of" the 
extracted navigation message; and a step of transmission for 
adding time information corresponding to the navigation 
message to the navigation message and transmitting the 
navigation message with the time information to the outside, 
and a GPS management station for managing the GPS receiver 
transmits a control signal for controlling the GPS receiver 
to the GPS receiver and receives the navigation message 
added with the time information to be transmitted from the 
GPS receiver, and the GPS management station transmits 
position information of the GPS receiver based on the 
navigation message to external information equipment. 

[0022] As mentioned above, since the GPS receiver according 
to the present invention measures the position on the basis 
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of the navigation message received from the satellite and 
transmits the navigation message and the time information to 
the outside, the reception side of the transmitted 
navigation message can correct the position-measured result 
on the basis of the time information and can obtain the 
position information with higher precision. 

[0023] The GPS management station according to the present 
invention transmits the control signal to the GPS receiver 
and, therefore, the remote control operation of the GPS 
receiver can be performed. 

[0024] Further, in the position informing system according 
to the present invention, the GPS receiver measures the 
position on the basis of the navigation message received 
from the satellite and transmits the navigation message and 
the time information to the outside. The GPS management 
station for managing the GPS receiver receives the 
navigation message and time information to be transmitted 
and transmits the control signal to the GPS receiver. 
Therefore, the GPS management station can correct the 
position-measured result by the GPS receiver on the basis of 
the received time information and can remotely control the 
GPS receiver. 

[0025] Furthermore, in the position informing system 
according to the present invention, the GPS receiver 
measures the position on the basis of the navigation message 
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received from the satellite and transmits the navigation 
message and the time information to the outside. The GPS 
management station for managing the GPS receiver receives 
the navigation message and time information to be 
transmitted and transmits the control signal to the GPS 
receiver. The GPS management station can communicate data 
to external information equipment. Therefore, the GPS 
management station can correct the position-measured result 
by the GPS receiver on the basis of the received time 
information and can remotely control the GPS receiver on the 
basis of the communication with the information equipment. 
Further, the position-measured result can be transmitted to 
the information equipment. & 
[0026] 

[Embodiments] An embodiment of the present invention will 
be described hereinbelow with reference to the drawings. 
Fig. 1 shows the outline of a position informing system 
according to the present invention. A management center 100 
manages the overall of the position informing system. The 
management center 100 can occasionally receive and download 
signals such as almanac data and ephemeris data from a 
satellite (not shown) by using a GPS. The received and 
downloaded information such as the almanac data and 
ephemeris data is recorded as a navigation message and is 
stored. Data is communicated by radio between the 
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management center 100 and portable telephone terminals 101, 
101, ... in digital or analog method. 

[0027] A GPS receiver 102 can be detachably connected to 
the portable telephone terminal 101. The GPS receiver 102 
receives and downloads signals used for the measurement of 
the position such as the almanac data and ephemeris data to 
be transmitted from the satellite of the GPS. In the 
present embodiment, the GPS receiver 102 has a function for 
receiving/transmitting data based on the DTMF signal via the 
portable telephone terminal 101. Also, the GPS receiver 102~ 
controls an ON/OFF operation of a power source by a control 
signal from the portable telephone terminal 101. Further, 
the portable telephone terminal 101 has an automatic 
incoming function . 

[0028] A telephone 104 is provided in a building 103 
serving as, for example, general home. Preferably, a 
facsimile 105 is further provided and, thus, image data can 
be received in the building 103. The telephone 104 and 
facsimile 105 are connected to the management center 100 via 
a public telephone line 110. 

[0029] In the position informing system, the positions of 
the portable telephone terminals 101, 101, ... can be 
occasionally obtained from the inside of the building 103 of 
the general home. As one example, a description is given of 
the case in which a user A located in the building 103 knows 



- 28 - 



the location of a user B who currently has the portable 
telephone terminal 101. 

[0030] Assuming that the portable telephone terminal 101, 
101, . . . which the user B has is always connected to the GPS 
receiver 102. The user A in the building 103 communicates 
with the management center 100 via the telephone 104 and 
requires position information of the user B of the 
management center 100 which receives this request. In the 
management center 100, for example, a computer 106 manages 
information of the portable telephone terminals 101. Based 
on the management information, the portable telephone 
terminal 101 which the user B has is subjected to a 
transmitting process" by the management center 100, and a 
request for transmission of the position information is 
transmitted. In the present embodiment, this transmission 
is performed by the DTMF signal. 

[0031] Based on the request for transmission of the 
position information received by the portable telephone 
terminal 101, the power source of the GPS receiver 102 is 
turned on and, thereby, the current position by the GPS is 
acquired. The current position information to be obtained 
is transmitted to the management center 100 by the DTMF 
signal together with the time information of the acquisition. 
When the transmission ends, the power source of the GPS 
receiver 102 is turned off. A line disconnecting process is 
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executed between the portable telephone terminal 101 and the 
management center 100. 

[0032] On the other hand, the management center 100 
receives the position information and time information which 
are transmitted by the portable telephone terminal 101. The 
position information is caused to correspond to, for example, 
map information (detailed information of the position) 
stored in the computer 106. A matching process between the 
position information and the map information is implemented. 
An error of the position information can be corrected by 
using the time information. The data subjected to the 
matching process is transferred in the building 103 via the 
public telephone line 110, thereby implementing a position 
informing process . 

[0033] The position informing process for the user in the 
building 103 can be performed by voice information using, 
e.g., the telephone 104. Data can also be informed by using, 
e.g., the facsimile 105. In this case, the position 
information is attached to the map information and is 
informed. Incidentally, the detail of a series of the 
position informing process will be described hereinlater. 

[0034] According to the present invention, as mentioned 
above, the position information by using the GPS can be 
obtained by remotely controlling the GPS receiver 102 from 
the management center 100. Also, the power source of the 
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GPS receiver 102 is controlled by the remote control 
operation. For instance, the user B as an old man with 
fugue is allowed to have the portable telephone terminal 101 
and the GPS receiver 102 which are in the state such that 
they can always be started. Thereby, the location of the 
user B can be known at any time. 

[0035] In the position informing system, the portable 
telephone terminal 101 and the GPS receiver 102 are mounted 
to a specific vehicle and, thereby, a stolen car can be 
traced. 

[0036] Although the user A communicates with the management 
center 100 and, thereby, the location of the user B can be 
known in the above description, the present "invention is not 
limited to this example. For instance, a designated area is 
set to the portable telephone terminal 101 in advance. By 
periodically obtaining the position by using the GPS 
receiver 102 connected to the portable telephone terminal 
101, in the case in which the position is within the 
designated area or out of the designated area, such a fact 
can be informed to the user A. 

[0037] Fig. 2 shows one example of the construction of the 
above-described GPS receiver 102. The GPS receiver 102 is 
connected to the portable telephone terminal 101 from a 
terminal 13 via a cable 14 by using, e.g., a connector. A 
serial signal and the DTMF signal are received/transmitted 
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between the GPS receiver 102 and the portable telephone 
terminal via the terminal 13 and the cable 14. 
[0038] A data processing unit 20 comprises, for example, a 
microprocessor, and a ROM 7, a memory 8, and a timer 9, etc. 
are connected thereto. An ID, etc. for recognizing program 
data and the GPS receiver 102 are stored in the ROM 7 in 
advance. The memory 8 to be backed up by a battery (not 
shown) comprises a RAM, and a setting parameter and a 
navigation message of the GPS receiver 102, etc. are 
temporarily stored therein. The timer 9 transmits the 
current time to the data processing unit 20, and can correct 
the time based on the navigation message. 

[0039] A receiving unit 1 performs a receiving process for 
data transmitted from satellites 2, 2, 2, .... Signals 
transmitted from the satellites 2, 2, 2, ... are received by 
an antenna 3. A reception signal is supplied to an RF unit 
5 via a preamplifier 4 from the antenna 3. The reception 
signal is modulated to an intermediate frequency by the RF 
unit 5 and is supplied to a signal processing unit 6. 
[0040] In the signal processing unit 6, the supplied 
reception signal is demodulated, the navigation message, etc. 
comprising the data used for the measurement of the position 
such as the almanac data and ephemeris data is extracted, 
and a pseudo distance is calculated on the basis of the 
extracted information. The information such as the 
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navigation message and the pseudo distance data are supplied 
to the data processing unit 20 and are stored in the memory 
8. Further, time information (time stamp) at which the 
navigation message is obtained is also stored in the memory 
8. The signal processing unit 6 is controlled by a control 
code to be supplied from the data processing unit 20. 
[0041] The serial signal is received/transmitted between 
the portable telephone terminal 101 and the data processing 
unit 20 via the cable 14. The DTMF signal supplied fromthe 
portable telephone terminal 101 is supplied to a DTMF 
decoder 11. The DTMF signal is decoded by the DTMF decoder 
11 and is supplied to the data processing unit 20 as the 
corresponding command and data. The command and data *o 
outputted from the data processing unit 20 are supplied to a 
DTMF generator 12. Based on the command and data, the DTMF 
generator 12 generates the corresponding DTMF signal. The 
generated DTMF signal is supplied to the portable telephone 
terminal 101 via the cable 14. In the case of using the 
portable telephone terminal of the digital method, the 
portable telephone terminal is directly connected to a DTMF 
signal converter for digital network in the terminal via the 
cable 14 by using a serial signal, and is directly converted 
into a digital signal corresponding to the DTMF signal. 
[0042] An example of reception/transmission of the DTMF 
signal will be described. In the case of transmission, 
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based on the control operation of the data processing unit 
20, transmission time and pause time of the DTMF signal 
generated by the DTMF generator 12 are, for example, 112 
msec. These transmission time and pause time are set based 
on change in voice quality caused by the situation of a 
radio wave as a characteristic of the portable telephone and 
the technical standard of electronic communication terminal 
while a duty ratio of transmission time to pause time and 
transmission time of one phrase are considered. A signal 
transmitted to the portable telephone terminal 101 via the 
cable 14 is attenuated by attenuator unit (not shown) and is 
transmitted with a continuous predetermined-level . A 
transmission power of the DTMF signal is, for example, -50.3 
dBm at the maximum and -56.1 dBm at the average. 
[0043] In the case of receiving the DTMF signal, the DTMF 
signal is inputted to the GPS receiver 102 from the portable 
telephone terminal 101 via the cable 14. The inputted DTMF 
signal is decoded by the DTMF decoder 11 and is supplied to 
the data processing unit 20 as a four-bit code. The data 
processing unit 20 monitors the presence or absence of the 
supply of the DTMF signal every 16 msec. When the DTMF 
signal is supplied, the data processing unit 20 reads the 
data and performs an operation corresponding to a train of 
the DTMF signals to be received such as signals of the 
transmission of the position information. 
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[0044] Since communication is executed via the portable 
telephone based on a radio system, etc., a part of the train 
of the DTMF signals is lacked. Therefore, in the present 
embodiment, when the DTMF signal transmitted from the 
portable telephone terminal 101 is normally received to the 
management center 100, an incoming call signal indicative of 
that a call is normally incoming is returned to the portable 
telephone terminal 101 from the management center 100 
serving as a reception side of the DTMF signal. If the 
return signal is not returned to the portable telephone 
terminal 101 within a predetermined time after the 
transmission of the DTMF signal by the portable telephone 
terminal 101 ends, the same DTMF signal is re-transmitted to 
the management center 100 from the portable telephone 
terminal 101. 

[0045] When the management center 100 side receives the 
train of the DTMF signals in which a part of the information 
is lacked, the management center 100 transmits a re- 
transmission request command to the portable telephone 
terminal 101 which transmits the DTMF signal. The 
detection of lack uses a fact that a length of the train of 
the DTMF signals in the present embodiment is a fixed length. 
If the length of the train of the received DTMF signals is 
different from a prescribed value, a part of the information 
is lacked and an this fact is detected as an error. 
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[0046] In the present embodiment, each time an error due to 
the lack of the DTMF signal is caused upon communication and 
the signal is re-transmitted, the above described DTMF 
signal having the fixed length is overlappingly transmitted 
in proportional to the time of re-transmission. Thus, the 
redundancy of the DTMF signal is increased and the 
reliability of communication is improved. To be more 
specific, at the first transmission, the DTMF signal having 
the fixed length is transmitted by one record and it is 
transmitted by two records at the first re-transmission 
(i.e., second transmission). At the second re-transmission, 
i.e., the third transmission, it is transmitted by three 
records. 

[0047] Thus, the redundancy of the DTMF signal can be 
dynamically increased in accordance with the causing 
probability of error upon communication. The reliability of 
communication can be complemented and unnecessary redundancy 
is removed when the communication condition is preferable. 
Therefore, optimization of communication time and 
reliability is realized corresponding to the communication 
condition . 

[0048] Incidentally, a sensor 10 for detecting shock and 
heart rate of the owner having the GPS receiver 102 may be 
further provided to the GPS receiver 102 shown in Fig. 2. 
For example, if the sensor 10 detects shock having a 
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predetermined level or more and cardiac arrest of the owner, 
a predetermined detection signal is supplied to the data 
processing unit 20. 

[0049] Fig. 3 shows one example of a command which is 
received/transmitted between the GPS receiver 102 and the 
management center 100 by the DTMF signal; Fig. 3A shows a 
command transmitted to the GPS receiver 102 from the 
management center 100, and Fig. 3B shows a command 
transmitted to the management center 100 from the GPS 
receiver 102. In each command, a symbol "#" or "*" is 
marked to the head and the type of command is shown by two 
digits subsequent thereto. When a parameter is necessary 
for the command, the parameter is added to the type of 
command. 

[0050] In order to measure the position of the GPS receiver 
102 and transmit the position information to the management 
center 100, the management center 100 transmits a command 
"#01" to the GPS receiver 102 via the portable telephone 
terminal 101. As obviously understood in Fig. 3A, the 
command enables the setting of the GPS receiver 102 to be 
changed by the management center 100. Further, as obviously 
understood in Fig. 3B, the GPS receiver 102 can request the 
almanac data and ephemeris data, etc. to be obtained by the 
management center 100 side from the management center 100. 
[0051] As mentioned above, based on the serial signal 
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supplied from the portable telephone terminal 101, the 
ON/OFF operation of the power source of the GPS receiver 102 
is controlled. Fig. 4 shows a flowchart of the control of 
the power source of the GPS receiver 102. When the power 
source of the GPS receiver 102 is OFF, the serial signal 
indicating the incoming call is supplied to the data 
processing unit 20 from the portable telephone terminal 101 
(step S90) . In response thereto, in step S91, the data 
processing unit 20 transmits an instruction of the incoming 
call to the portable telephone terminal 101 by using the 
serial signal. 

[0052] In step S92, a position informing command to be 
transmitted by the management center 100 is received to the 
portable telephone terminal 101. In the present embodiment, 
the position informing command is transmitted by using the 
DTMF signal and the DTMF signal corresponding to, e.g., 
"#01" corresponds to the position informing command-. The 
received command is supplied to the data processing unit 20. 

[0053] In step S93, the data processing unit 20 which 
receives the command generates a control signal for turning 
on the power source of the overall GPS receiver 102. The 
power source control signal is supplied to a power source 
control unit 15. The power source control unit 15 which 
receives the control signal supplies a power source to each 
unit in the GPS receiver 102, and the power source of the 
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GPS receiver 102 is turned on. 

[0054] Incidentally, in the GPS receiver 102, a power 
source is continuously supplied to parts necessary for 
control of the power source by a back-up battery even in the 
state of the power source OFF. For instance, the power 
source is always supplied to the power source control unit 
15, a part of the data processing unit 20, the DTMF decoder 
11, and the timer 9, etc. 

[0055] If the power source of the GPS receiver 102 is 
turned on, the measurement of the position is started by the 
GPS. A signal transmitted from the satellite is received 
and is decoded, thereby obtaining the navigation message. 
Based on the obtained navigation message, the pseudo & 
distance is calculated. The navigation message and the 
pseudo distance are supplied to the data processing unit 20. 
These data is stored in the -memory 8 and is supplied to the 
DTMF generator 12 from the data processing unit 20. The 
DTMF generator 12 generates the DTMF signal based on the 
supplied data. The generated DTMF signal is transmitted to 
the portable telephone terminal 101 and is transmitted to 
the management center 100 from the portable telephone 
terminal 101 (step S94). 

[0056] When the position measurement data is received, the 
management center 100 transmits data indicative of reception 
(ACK) to the portable telephone terminal 101. When the ACK 
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is received, the portable telephone terminal. 101 supplies 
the ACK as a serial signal to the data processing unit 20 
(step S95) . Then, the data processing unit 20 generates the 
power source control signal to turn off the power source of 
the GPS receiver 102. The power source control signal is 
supplied to the power source control unit 15 and it turns 
off the power source except for a part of the GPS receiver 
102 (step S96) . Subsequently, the portable telephone 
terminal 101 is set to an idle state. 

[0057] Next, a description is given of an obtaining process 
of the position information by the remote control operation 
using the GPS receiver 102 according to the embodiment with 
reference to flowcharts of Figs. 5 and 6. This example 
corresponds to an example in which the user A in the 
building 103 obtains the current position of the user B 
having the portable telephone terminal 101 and the GPS 
receiver 102. Incidentally, a symbol "A" shown in Figs. 5 
and 6 indicates that the processing routine shifts to 
individual processes corresponding to the flowcharts. 
Although the control operation of the power source described 
by using Fig. 4 is performed even during the processes shown 
in Figs. 5 and 6, the description is omitted for the purpose 
of the simple construction. 

[0058] First, in order to request the position information 
of the user B, the user A calls the management center 100 by 
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the telephone 104 (step S10) . When the call is received by 
the management center 100 (step Sll) , an ID of . the portable 
telephone terminal 101 which the user B has or a response 
message to prompt the input of a telephone number is 
transmitted to the telephone 104 in step S12 and is informed 
by a voice. This response message is in that, for example, 
"this is a ooo position information informing service. 
Input ID of a moving station or telephone number and, 
finally, press "#". Hereinbelow, "moving station" indicates 
the portable telephone terminal 101. 

[0059] When the user A inputs the ID of the portable 
telephone terminal 101 or telephone number and "#" is 
finally pressed, the management center 100 transmits a 
response message to prompt the confirmation of input 
contents (step S13) and is informed by a voice. The 
response message is in that, for example, "Is moving station 
ID oooo OK? Press "#" if OK or press "0" if setting of the 
moving station is changed.". 

[0060] In step 14, input to the telephone 104 of the user A 
by a button is determined. If "*" is pressed, the 
processing routine shifts to step S15 and the process enters 
a re-input mode of the ID or telephone number. This is 
performed by returning the processing routine to step S12. 
On the other hand, if it is determined that "#" is pressed 
in step S14, the processing routine shifts to step S16, 
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thereby entering the process for obtaining the position 
information. Incidentally, a description is given of the 
process when "0" is pressed in step S14 hereinlater. 
[0061] In step S16, the management center 100 calls the 
portable telephone terminal 101 (moving station) . In step 
S17, a predetermined incoming process is performed between 
the management center 100 and the portable telephone 
terminal 101, and it is determined whether or not the call 
is incoming to the portable telephone terminal 101. 
[0062] If it is determined that the call is not incoming 
thereto, the processing routine shifts step S19 and a 
response message to inform a fact that the incoming call is 
not successful and the reason therefor on the user are 
transmitted and is informed by a voice. The response 
message is in that, for example, "The moving station 
requested for informing the position information is located 
in an area to which a radio wave cannot reach or position 
information cannot be obtained because the power source is 
OFF . Call again after a little.", and a disconnecting 
process of the telephone line is performed in step S20. 
[0063] On the other hand, if it is determined that the 
incoming call is performed in step S17, the processing 
routine shifts to step S18. In step S18, the GPS receiver 
102 prepares the obtaining process of the position 
information, the management center 100 transmits a command 
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"#01" to the GPS receiver 102 by using, e.g., the DTMF 
signal, and an instruction of the obtaining process of the 
position information is issued. 

[0064] The processing routine shifts to step S26 in Fig. 6. 
In step S26, "#01" transmitted from the management center 
100 by using the DTMF signal is received to the moving 
station, i.e., portable telephone terminal 101. The 
received DTMF signal is supplied to the GPS receiver 102. 
In the GPS receiver 102, the supplied DTMF signal is decoded 
by the DTMF decoder 11. The decoded signal is supplied to 
the data processing unit 20. Based on the signal, a control 
code for the receiving unit 1 is generated by the data 
processing unit 20 and the reception and measurement of the 
position of the GPS signal are instructed. 

[0065] In the measurement of the po.sition by the GPS, the 
position information is not always obtained. Because the 
transmission from the satellite is performed by a microwave, 
the reception of the radio wave from the satellite is 
difficult when the GPS receiver 102 is located at the back 
of a tower in view of the satellite or at the cove. 
Therefore, the position cannot be measured. As mentioned 
above, the measurement of the position in the memory 8 is 
stored together with the time information (time stamp) of 
the data used for the measurement of the position. Then, in 
the present embodiment, if the above measurement of the 
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position is impossible, the position-measurement data 
received upon the previous measurement of the position is 
read out from the memory 8 together with the time stamp and 
the read-out position-measurement data and time stamp are 
transmitted to the management center 100. 

[0066] In step S27, the time stamp of the data used for the 
measurement of the position is compared with the current 
time on the timer 9 and it is determined whether or not the 
position information obtained by the measurement of the 
position is the latest data. If the time stamp coincides 
with the current time on the timer 9 within a predetermined 
range, the position information is the latest data and the 
processing routine shifts to step S28. In step S28, the 
latest data is transmitted to the management center 100. 
After the data is transmitted, the processing routine shifts 
to step S32. 

[0067] On the other hand, if it is determined in step S27 
that the position information is not the latest data, the 
processing routine proceeds to step S29. In step S29, it is 
determined whether or not the position information is data 
obtained by the measurement of the position within ninety- 
nine minutes. Although the range of the ninety-nine minutes 
is one example, the range is not limited to this value. If 
it is determined that the position information is the data 
within the ninety-nine minutes, the processing routine 
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proceeds to step S30 whereon the position information is 
transmitted to the management center 100. If the data is 
transmitted, the processing routine proceeds to step S32. 
[0068] In step S29, if it is determined that the position 
information is not the data within the ninety-nine minutes, 
the processing routine proceeds to step S31 whereon a fact 
that the position cannot be measured is informed to the 
management center 100. This is performed by transmission of 
"**" using the DTMF signal. After the transmission, the 
processing routine proceeds to step S32. 

[0069] The transmission of data in steps S28 and S30 is 
performed by the DTMF signal indicative of, e.g., thirteen 
digits or a symbol. That is, a symbol "*" is transmitted «o 
the head and, subsequently, a difference between the 
present time and the time of measurement of position is 
transmitted by using two digits. For instance, in step S28, 
the digits are "00" and, in step 30, they are "05" if the 
time of measurement of position is before five minutes and 
"99" if it is before ninety-nine minutes. Subsequently, the 
position information is transmitted by using ten digits. 
[0070] As mentioned above, if the data is transmitted in 
step S28, S30, or S31, the processing routine proceeds to 
step S32. The transmitted data is received to the 
management center 100 . 

[0071] In step S33, the management center 100 transmits a 
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response message to inform the position measurement result 
of the user A (telephone 104). At this time, for example, 
in the computer 106, the position information obtained by 
the measurement of position corresponds to the map 
information stored in advance. 

[0072] In the present embodiment, a land mark located near 
the position obtained by the measurement of position is 
searched and the land mark information is informed together 
with the position information, and is informed by a voice. 
This response message is in that, for example, "The position 
information of the moving station is obtained. The moving 
station is near ooo cross at o:oo. If you desires 
information of the detailed position by FAX, press "*" after 
input of a FAX number, call off telephone, and wait. If you 
desires information by a voice again, press "#".. Thank 
you . " . 

[0073] In step S34, it is determined whether or not input 
by the button by using the telephone 104 is performed. If 
it is determined that "#" is pressed, the processing routine 
proceeds to step S36 whereon the above-mentioned response 
message is informed again. The processing routine proceeds 
to step S37 whereon a disconnecting process of the telephone 
line is performed by the management center 100. 

[0074] On the other hand, if it is determined that "*" is 
pressed in step S34, the processing routine proceeds to step 
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S35. The position information is informed to the facsimile 
105 by using image data. That is, the position obtained by 
the measurement of the position is marked and is transmitted 
through the facsimile. 

[0075] In step S34, when no button of the telephone 104 and, 
merely, a handset is placed, a disconnecting process of the 
line is performed by the management center 100 in step S38. 

[0076] Herein, a description is given of the case in which 
a button "0" is inputted in step S14 (in Fig. 5) mentioned 
above. According to the present invention, since the GPS 
receiver 102 has the function for receiving/transmitting the 
data, the setting of the GPS receiver 102 can be changed 
from the outside. If the button "0" is inputted in step S14, 
the processing . routine proceeds to step S21 whereon the 
process enters a mode for changing the setting. 
Incidentally, the detail of the process for the mode for 
change the setting will be described hereinlater. 

[0077] If the setting of the GPS receiver 102 normally ends 
in the mode for changing the setting in step S21, such a 
message is informed and a response message to prompt the 
selection of a next process is transmitted and is informed 
by a voice in step 22. This response message is in that, 
for example, "The setting is changed. Input "#" if the 
position information of the moving station is obtained. 
Input "*" if the processes end.". 
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[0078] In step S23, it is determined whether or not input 
to the telephone 104 by the button is performed. If it is 
determined that "#" is pressed, the processing routine 
shifts to step S16 whereon the management center 100 calls 
the portable telephone terminal 101 (moving station) and the 
process enters a process for obtaining the position 
information . 

[0079] On the other hand, if it is determined in step S23 
that "*" is pressed, the processing routine proceeds to step 
S24 whereon a response message is informed by a voice. The 
response message is in that, for example, "Thank you for 
your use.". Subsequently to this response message, the 
management center 100 performs a disconnecting process of 
the telephone line in step S24. 

[0080] Fig. 7 shows a flowchart of a process of the mode 
for changing the setting in step S21 mentioned above. Upon 
mode for changing the setting, a response message to prompt 
the selection of the mode for change the setting is first 
transmitted (step S40) , and is informed by a voice. The 
response message is in that, for example, "Select the mode 
for changing the setting and press "#" after inputting a 
mode number.". The user A presses the button of the 
telephone 104, thereby selecting each item capable of 
setting shown in Fig. 3A by using the mode number. 

[0081] If mode is selected, a response message to prompt 
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the input of contents to be changed is transmitted in step 
S41, and is informed by a voice. The response message is in 
that, for example, "The setting of oo will be changed. 
Input change information. Press "#" after input.". The 
user A inputs setting contents by using the button of the 
telephone 104. 

[0082] If "#" is pressed and the input operation ends, the 
processing routine proceeds to step S42 whereon a response 
message to prompt the setting change is transmitted and is 
informed by a voice. The response message is in that, for 
example, "The setting of oo will be changed. Press "#" if 
OK and press "*" if cancel.". 

[0083] In step S43, it is determined whether or not the 
input to the telephone 104 by the button is performed. If 
it is determined that "*" is inputted, the processing 
routine proceeds to step S44 whereon a response message of a 
process after change is transmitted. The response message 
is transmitted by a voice, for example, "Press "0" if the 
setting is changed again, press "#" if the position 
information of the moving station is obtained, or press "*" 
if the processes end." 

[0084] After that, it is determined whether or not the 
input to the telephone 104 is performed (not shown in Fig. 
7). If "0" is inputted, the processing routine returns to 
step S40. If "#" is inputted, the processing routine 



- 49 - 



suspends the flowchart in Fig. 7 and shifts to step S16 in 
Fig. 5. If "*" is inputted, the management center 100 
performs a disconnecting process of the line. 
[0085] On the other hand, if it is determined that "#" is 
inputted in step S43, the processing routine shifts to step 
S45. In step S45, the management center 100 calls the 
portable telephone terminal 101 (moving station) . In step 
46, an incoming call process is performed between the 
management center 100 and the portable telephone terminal 
101 whereon it is determined whether or not the call is 
incoming to the portable telephone terminal 101. 
[0086] If it is determined that the call is not incoming, 
the processing routine proceeds to step S47 whereon a 
response message to inform a fact that the call is not 
incoming and the reason therefor are transmitted to the user 
A. The response message is informed by a voice, for example, 
"The moving station which requests the position information 
is located in an area in which a radio- wave cannot reach or 
the power source is OFF, so that the setting is not changed. 
Call again after a little." In step S48, the telephone line 
is disconnected. 

[0087] If it is determined in step S46 that the call is 
incoming, the processing routine shifts to step S49. In 
step S49, the GPS receiver 102 prepares a process for 
obtaining the position information and a setting request 
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command and change information, i.e., changed command are 
transmitted to the GPS receiver 102 from the management 
center 100. 

[0088] In step S50, it is determined whether or not the 
command is normally received to the GPS receiver 102. This 
is performed by determining whether or not the management 
center 100 receives information that the command is 
transmitted to the management center 100 from the GPS 
receiver 102 (information of normal end of setting change) . 
If it is determined that the command is normally received, 
the processing routine proceeds to step S52 whereon the 
management center 100 obtains the information of the normal 
end of the setting change from the GPS receiver 102 and, i*& 
step S53, the line is disconnected. 

[0089] On the other hand, if the command is not normally 
received in step S50, the processing routine proceeds to 
step S51 whereon the setting change command and the change 
information are transmitted again. The processing routine 
may return to step S4 9. 

[0090] Among the navigation messages, the almanac data is 
data in which schematic orbit information and time 
information of all satellites capable of use as the GPS 
system are described. The almanac data is considered to be 
capable of use within almost one week so long as it is 
received once and is updated once every at least six days. 
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Information of satellite aviation is schematically 
calculated by using the data and the observation plan of the 
satellite used for the measurement of the position is 
calculated. 

[0091] The ephemeris data is orbit information of the 
observation satellite itself. and the position of the 
satellite can be obtained at precision of about 100 m. So 
long as the ephemeris data is obtained once, it can be used 
for one and a half hours. The ephemeris data is updated 
once every at least one hour. The position of the satellite 
is obtained by using the data and the measurement of the 
position is calculated. 

[0092] In order to measure the position by using the GPS, 
it is necessary to receive both the almanac data and the 
ephemeris data. However, in order to receive the almanac 
data, it takes about twenty minutes and the calculation of 
the measurement of the position might be not easily started 
depending on the state of the reception from the satellite. 
In this case, there is a danger that, for example, the 
necessary position information at the emergency time cannot 
be obtained. 

[0093] According to the present invention, the latest 
navigation message is held by the management center 100 and 
difference information is held at each point. The 
management center 100 side confirms the time stamp of the 
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navigation message obtained by the GPS receiver 102 and 
transmits the corresponding difference information to the 
GPS receiver 102. Thus, fast start of the calculation of 
the measurement of the position is realized. 
[0094] In other words, in the position informing system 
according to the present invention, as mentioned above, the 
management center 100 downloads the navigation message from 
the satellite. If the data downloaded by the GPS receiver 
102 is old before a predetermined time or more, a difference 
between the old data of the GPS receiver 102 and the data 
downloaded to the management center 100 is transmitted to 
the GPS receiver 102 from the management center 100 via the 
portable telephone terminal 101. 

[0095] Fig. 8 shows a flowchart of a process as an example 
of a downloading operation of the navigation message. The 
management center 100 transmits a command to instruct the 
process for obtaining the position information to the GPS 
receiver 102. The command is received to the portable 
telephone terminal 101 and is transmitted to the GPS 
receiver 102. Then, the GPS receiver 102 first reads out 
the navigation message stored in the memory 8 and compares 
the time stamp (date) of the almanac data to be finally 
obtained by the satellite with the current date based on the 
timer 9 (step S60) . In step S61, a difference between both 
of the dates is determined. 
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[0096] If the difference between both of the dates is 
within six days in step S61, the processing routine shifts 
to step S64. The satellite to be used for the measurement 
of the position is determined based on the almanac data 
stored in the memory 8, thereby receiving a signal from the 
satellite . 

[0097] If the difference between both of the dates is in 
excess of six days in step S61, the processing routine 
proceeds to step S62. In step S62, the GPS receiver 102 
transmits the time stamp of the almanac data to the 
management center 100 via the portable telephone terminal 
101. 

[0098] The transmitted time stamp of the almanac data is 
received to the management center 100. The management 
center 100 selects difference information corresponding to .\ 
the received time-stamp. The management center 100 
transmits the difference information as the DTMF signal to 
the portable telephone terminal 101. 

[0099] In step S63, the DTMF signal is received to the 
portable telephone terminal 101. The received DTMF signal 
is transmitted to the GPS receiver 102 and is decoded by the 
DTMF decoder 11, so that the signal becomes difference 
information and is supplied to the data processing unit 20. 
Based on the supplied difference information, the data 
processing unit 20 updates the corresponding almanac data 



- 54 - 



stored in the memory 8. The processing routine proceeds to 
step S64 whereon the signal from the satellite is received 
on the basis of the updated almanac data, and the position 
is measured. 

[0100] According to the present invention, in addition to 
the method for measuring the position by the remote control 
operation in accordance with the user's request as mentioned 
above, the GPS receiver 102 side automatically can measure 
the position on the basis of the contents which are set to 
the GPS receiver 102. 

[0101] For instance, time interval for the measurement of 
the position and a designated area are set to the GPS 
receiver 102 in advance. The designated area is an area in 
which an alarm is issued if the GPS receiver 102 enters in 
the designated area or out of the designated area. The GPS 
receiver 102 is subjected to the setting of the time 
interval and designated area on the basis of commands ("#06" 
to "#09") shown in Fig. 3A from the management center 100 
via the portable telephone terminal 101. 

[0102] The thus-set GPS receiver 102 periodically measures 
the position at the set time-interval. As a result of the 
measurement of the position, for example, if the current 
position is out of the set designated-area, a command (such 
as "*08x") shown in Fig. 3B is transmitted to the management 
center 100 from the GPS receiver 102 via the portable 
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telephone terminal 101. 

[0103] Fig. 9 is a flowchart showing processes of automatic 
measurement of the position based on the area designation. 
Incidentally, assume that the designated area and the time 
interval for the measurement of the position are set in 
advance. The designated area is set, for example, by 
designating an area number added to each divided area on the 
map in advance. On the contrary, it is possible to use a 
method for determining a predetermined radius from a 
designated position and setting a movable range. The set 
contents are stored in the memory 8. 

[0104] Further, if the GPS receiver 102 enters the set 
designated-area or is out of the designated area, an 
informing destination to which an alarm is informed is 
registered in the management center 100 in advance. 
[0105] First, if the data processing unit 20 detects that 
the time of the measurement of the position comes based on 
the time information of the timer 9 (this is not shown in 
Fig. 9), the data processing unit 20 controls the power 
source control unit 15, thereby turning on the power source 
of the GPS receiver 102. The signal from the satellite is 
received to the GPS receiver 102, thereby measuring the 
position. 

[0106] As a result of the measurement of the position, if 
the current position is within the designated area and 
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enters in the designated area (step S70) , the processing 
routine proceeds to S71. Incidentally, if the current 
position does not enter in the designated area, the. 
measurement of the position ends as it is* Based on the 
control operation of the data processing unit 20, the power 
source control unit 15 turns off the power source of the GPS 
receiver 102 and the measurement of the position is in a 
standby mode until next time of the measurement of the 
position . 

[0107] In step S71, the portable telephone terminal 101 
calls the management center 100, and communication starts 
between the management center 100 and the GPS receiver 102 
via the portable telephone terminal 101. That is, the datsP 
processing unit 20 transmits the serial signal to the 
portable telephone terminal 101, thereby initializing the 
portable telephone terminal 101 and performing a connecting 
process of the line between the portable telephone terminal 
101 and the management center 100. 

[0108] In step S72, the data processing unit 20 transmits 
the command "*08" (refer to Fig. 3B) indicating that the 
current position is within the area in which the invasion is 
currently impossible by the setting the area designation to 
the management center 100 via the portable telephone 
terminal 101. This command is transmitted by using the DTMF 
signal. 
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[0109] When the command is normally received to the 
management center 100, data indicating that the command is 
received (ACK) is transmitted to the portable telephone 
terminal 101 from the management center 100 (step S73) . The 
data ACK received to the portable telephone terminal 101 is 
supplied to the data processing unit. 20 in the GPS receiver 
102 as the serial data. In addition to the transmission of 
the ACK, a disconnecting process of the line between the 
management center 100 and the portable telephone terminal 
101 is performed (step S74). 

[0110] After step S75, communication between the management 
center 100 and the informing destination "which is registered 
in advance is started. In step S75, the management center 
100 calls the registered informing destination. In this 
example, a subscribing telephone (telephone 104) connected 
to the public telephone line 110 and the facsimile 105 
correspond to the informing destination. 

[0111] If the informing destination is the facsimile 105 
(step S76), information indicating that the GPS receiver 102 

exists out of the designated area is outputted to the 

facsimile 105. 

[0112] If the informing destination is the telephone 104 in 
step S76, the processing routine shifts to step S78 whereon 
a response message indicating that the GPS receiver 102 
exists out of the designated area is transmitted to the 
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telephone 104 from the management center 100 and is informed 
by a voice. The response message is in that, for example, 
"The moving station oo is out of the designated area XX.". 
[0113] In step S79, it is determined whether or not input 
to the telephone 104 by a button is performed. If it is 
determined that "*" is pressed, the processing routine 
returns to step S78 whereon the above message is informed 
again. On the contrary, if it is determined that "#" is 
pressed, the processing routine proceeds to step S80 whereon 
a disconnecting process of the telephone line is performed 
by the management center 100. 

[0114] In the case of the measurement of position using the 
GPS, by using correct information of the navigation message 
transmitted from the standard station (in this example, the 
management center 100) in addition to the navigation message 
to be obtained by a mobile (in this example, the GPS 
receiver 102), the measurement of position is performed with 
higher precision. This measuring method of the position is 
called a differential GPS. According to this differential 
GPS, the measurement of the position is performed by the 
mobile, i.e., the GPS receiver 102 side. 

[0115] On the other hand, in the position informing system 
according to the present invention, as mentioned above, by 
transmitting the command to the GPS receiver 102 from the 
management center 100 by using the DTMF signal, the 
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management center 100 can occasionally obtain the navigation 
message. By using this method, it is also possible to use 
an inverse differential GPS which is opposite to the above 
differential GPS for requesting the navigation message, etc. 
to the GPS receiver 102 from the management center 100 and 
for re-calculating the measurement data based on the 
transmitted data by the management center 100. 
[0116] That is, the management center 100 transmits a 
position information request signal to the GPS receiver 102. 
and, then, a satellite number of a satellite used for the 
measurement of the position, pseudo distance obtained by the 
measurement position, and a command for requesting the time 
at which the signal from the satellite is received are 
transmitted as the DTMF signal. The signal is supplied to 
the data processing unit 20 in the GPS receiver 102 via the 
portable telephone terminal 101. Based on the signal, the 
measurement of the position is performed and the pseudo 
distance, etc. are obtained. After the measurement of the 
position ends, the data requested by the management center 
100 such as the obtained pseudo distance is set as the DTMF 
signal and the DTMF signal is transmitted to the management 
center 100 via the portable telephone terminal 101. 
[0117] As mentioned above, the navigation message is 
occasionally downloaded to the management center 100. The 
downloaded message navigation message and difference 
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information at each point are held in the management center 
100. The management center 100 re-calculates the position 
information from the data transmitted from the GPS receiver 
102 and the difference information held in the management 
center 100. Thus, it is possible to obtain the position 
information with higher precision. The obtained position 
information is transmitted to the telephone 104 and the 
facsimile 105 in the building 103 in response to the user's 
request . 

[0118] Incidentally, the DTMF signal is used for the 
communication of the control signal which is executed 
between the GPS receiver 102 and the management center 100 
via the portable telephone terminal 101 in the above 
description, and this is only one example. The present 
invention is not limited thereto. For example, off course, 
it is possible to communicate data by using a digital line 
for data communication. 
[0119] 

[Advantages] As mentioned above, according to the present 
invention, the automatic incoming function and data 
transmitting function are provided to the GPS receiver. 
Therefore, advantageously, the measurement of the position 
by using the GPS receiver and the setting of the GPS 
receiver, etc. can be performed by the remote control 
operation. 
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[0120] Further, according to the present invention, the 
automatic incoming function is provided to the GPS receiver. 
Advantageously, the power source of the GPS receiver can be 
controlled by the remote control operation by the management 
center . 

[0121] Furthermore, according to the present invention, the 
management center for occasionally downloading the 
navigation message is provided and the navigation message is 
received/transmitted between the management center and the 
GPS receiver. Therefore, advantageously, the position can 
be measured by using the latest navigation message with 
higher precision. 

[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a schematic diagram showing the outline 
of a position informing system according to the present 
invention. 

[FIG. 2] FIG. 2 is a block diagram showing one example of 
the construction of a GPS receiver. 

[FIG. 3] FIG. 3 is schematic diagram showing one example of 
a command which is received/transmitted between the GPS 
receiver and a management center by using a DTMF signal. 

[FIG. 4] FIG. 4 is a flowchart of a control operation of a 
power source of the GPS receiver. 

[FIG. 5] FIG. 5 is a flowchart for explaining an obtaining 
process of position information by a remote control 
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operation of the GPS receiver. 

[FIG. 6] FIG. 6 is a flowchart for explaining the obtaining 
process of position information by the remote control 
operation of the GPS receiver. 

[FIG. 7] FIG. 7 is a flowchart of a process of a mode for 
change the setting of the GPS receiver. 

[FIG, 8] FIG. 8 is a flowchart of a process for one example 
of a downloading operation of a navigation message. 

[FIG. 9] FIG. 9 is a flowchart showing a process of an 
automatic position-measurement by area designation. 

[Reference Numerals] 

6.. signal processing unit, 8.. memory, 9.. timer, 11.. 
DTMF decoder, 12.. DTMF generator, 14.. cable, 15.. pow^r 
source control unit, 20.. data processing unit, 100.. 
management center, 101.. portable telephone terminal, 102., 
GPS receiver, 104.. telephone, 105.. facsimile 
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[FIG. 1] 

[FIG. 4] 

S90.. SERIAL SIGNAL DATA OF INCOMING CALL FROM PORTABLE 
TELEPHONE 

S91.. INCOMING CALL PROCESS 

S92.. RECEIVE POSITION-INFORMATION COMMAND 

S93.. TURN ON POWER SOURCE OF GPS 

S94.. DECODE AND TRANSMIT GPS DATA 

S95.. RECEIVE ACK FROM CENTER 

S96.. TURN OFF POWER SOURCE OF GPS 

S97.. SET PORTABLE TELEPHONE TO OFF 

[FIG. 2] 

4.. PREAMPLIFIER, 5.. RF UNIT, 6.. SIGNAL PROCESSING UNIT, 
8.. MEMORY, 9.. TIMER, 10.. SENSOR, 11.. DTMF DECODER, 
12.. DTMF GENERATOR, 15.. POWER SOURCE CONTROL UNIT, 20.. 
DATA PROCESSING UNIT 

(1).. NAVIGATION MESSAGE, (2).. PSEUDO DISTANCE, (3).. 
CODE CONTROL 

[FIG. 3] 

(1).. COMMAND, (2).. MEANING 

#00x.. SET POWER SOURCE OF GPS (x=0 ON, x=l OFF) 

#01.. REQUEST TRANSMISSION OF POSITION INFORMATION (WHEN #03 

IS NOT TRANSMITTED WITHIN TWO SEC AFTER TRANSMISSION, 
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REQUEST IS AUTOMATICALLY RE-TRANSMITTED) 

#02.. REQUEST SEQUENT TRANSMISSION OF POSITION INFORMATION 
(THIS COMMAND IS TRANSMITTED SUBSEQUENTLY TO SECOND TIME AND 
INFORMATION OMITTING ID IS REQUESTED) 
#03.. REQUEST TRANSMISSION OF MOVING INFORMATION 
(INFORMATION IS TRANSMITTED IN A LUMP AS REPORT) 
#04xy.. SET SAVING POWER (INTERMITTENT MEASUREMENT OF 
POSITION) MODE (MEASUREMENT IS DESIGNATED EVERY xy MIN) 
#05DDHHMMx . . SET ON OR OFF OF POWER SOURCE BY REMOTE CONTROL 
OPERATION BY USING TIMER 

(SET x=0 ON AND x=l OFF AT DD DAY, HH HOUR, " MM MIN) 

#06?.. SET MOVABLE AREA AND IMMOVABLE AREA (UP TO TEN AREAS) 

BY REMOTE CONTROL OPERATION 

#07xy. . SET MOVABLE AREA (RADIUSES x (km) AND y (km) ARE 
DESIGNATED FROM CURRENT POSITION) 

#08xy. . SET INTERMITTENT MEASUREMENT OF POSITION 
(MEASUREMENT OF POSITION IS DESIGNATED EVERY xy MIN) 
#09.. REQUEST SEQUENT TRANSMISSION OF POSITION INFORMATION 
(POSITION IS OBTAINED EVERY 5 SEC) 

(3).. COMMAND, (4).. MEANING 
*00.. INFORM THAT GPS IS ABNORMAL 

*07.. INFORM ARRIVAL AT CURRENT POSITION (TRANSMISSION BY 
USER'S MANUAL OPERATION) 

*08x.. INFORM THAT POSITION IS IN AREA INCAPABLE OF APPROACH 
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(x: APPROACH- IMPOSSIBLE AREA NO.) (AUTOMATIC TRANSMISSION) 
*09. . INFORM THAT POSITION IS OUT OF MOVABLE AREA (AUTOMATIC 
TRANSMISSION) 

*10YYMMDD. . REQUEST NAVIGATION MESSAGE (ALMANAC DATA) 

(DATA OBTAINED ON MM MONTH, DD DAY, YY YEAR IS 
TRANSMITTED AND DIFFERENCE IS GIVEN) 

*11YYMMDD. . REQUEST NAVIGATION MESSAGE ( EPHEMERIS DATA) 

(DATA OBTAINED ON MM MONTH, DD DAY, YY YEAR IS 
TRANSMITTED AND DIFFERENCE IS GIVEN) 



[FIG. 5] 

S10.. CALL CENTER STATION 

Sll.. RECEIVE CALL BY CENTER STATION 

S12.. RESPONSE MESSAGE (INPUT ID) 

S13.. RESPONSE MESSAGE (CONFIRM ID) 

S14.. INPUT BY BUTTON? 

S15. . RE-INPUT MODE 

S16.. CALL MOVING STATION FROM CENTER 

S17.. INCOMING CALL PROCESS IS PRESENT? 

S18.. TRANSMIT "#01" BY DTMF FROM CENTER 

S19.. RESPONSE MESSAGE (INFORM REASON) 

S20.. DISCONNECT TELEPHONE LINE 

S21.. MODE FOR CHANGE OF SETTING 

S22.. RESPONSE MESSAGE (PROCESS AFTER CHANGE OF SETTING) 

S23.. INPUT BY BUTTON? 
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S24.. RESPONSE MESSAGE (ANSWER) 

S25.. DISCONNECT TELEPHONE LINE 

(1) . . (DISCONNECT) 

[FIG. 6] 

S26.. RECEIVE "#01" BY MOVING STATION 

S27.. IS POSITION INFORMATION NEW DATA? 

S28.. TRANSMIT NEW DATA TO CENTER STATION 

S29.. IS POSITION INFORMATION DATA WITHIN 99 MIN? 

S30.'. TRANSMIT NEW DATA TO CENTER STATION 

S31-. TRANSMIT FACT THAT MEASUREMENT OF POSITION IS 

IMPOSSIBLE TO CENTER STATION 

S32.. OBTAIN INFORMATION OF MOVING STATION BY CENTER STATION 

S33.. RESPONSE MESSAGE (INFORM POSITION) 

S34.. INPUT BY BUTTON? 

S35. . INFORM BY FAX 

S36.. RE-INFORM BY VOICE 

S37.. LINE DISCONNECTING PROCESS BY CENTER STATION 

S38.. LINE DISCONNECTING PROCESS BY CENTER STATION 

[FIG. 7] 

S40.. RESPONSE MESSAGE (INPUT MODE NO.) 

S41.. RESPONSE MESSAGE (INPUT CHANGE INFORMATION) 

S42.. RESPONSE MESSAGE (CONFIRM CHANGE) 

S43.. INPUT BY BUTTON 
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S44.. RESPONSE MESSAGE (PROCESS AFTER CHANGE) 

S45-. CALL MOVING STATION FROM CENTER 

S4 6.. IS INCOMING CALL PROCESS PRESENT? 

S4 7.. RESPONSE MESSAGE (INFORM REASON) 

S48.. DISCONNECT TELEPHONE LINE 

S49.. TRANSMIT "#XX" BY DTMF FROM CENTER 

S50.. NORMAL RECEPTION? 

S51.. RE-SEND CHANGE INFORMATION TOGETHER WITH SETTING 
REQUEST COMMAND 

S52.. CHANGE SETTING 

OBTAIN INFORMATION OF NORMAL END 

S53.. DISCONNECT TELEPHONE LINE 

[FIG. 8] 

S60.. COMPARE ALMANAC DATA WITH CURRENT DATE 

S61.. DIFFERENCE OF DATE? 

(1) . . WITHIN SIX DAYS 

(2) .. MORE THAN SIX DAYS 

S62.. TRANSMIT TIME STAMP OF ALMANAC DATA TO CENTER STATION 

S63.. RECEIVE DIFFERENCE INFORMATION EVERY STAMP 

UPDATE ALMANAC DATA 

S64.. RECEIVE GPS DATA 

[FIG. 9] 

S70-. ENTER INSIDE OF DESIGNATED AREA 
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S71.. CALL CENTER FROM MOVING STATION 

S72.. TRANSMIT "*08x" TO CENTER 

S73.. ACK FROM CENTER 

S74.. DISCONNECT LINE BETWEEN CENTER AND MOVING STATION 

S75.. CALL INFORMING DESTINATION WHICH IS REGISTERED IN 
ADVANCE 

S76.. IS INFORMING DESTINATION FAX? 

S7 7.. OUTPUT THROUGH FAX 

S7 8.. RESPONSE MESSAGE (INFORM ENTERING) 

S7 9.. INPUT BY BUTTON? 

S80.. DISCONNECT LINE 
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[ If** 1 0 ] If** 9 ICUMO GPS tfS«fc*SV * 

[ff**ll] W**9Kl|a«©GPS*3ffijaK:*JV^ 

"C, 

±lEfW$tfi-f§-f£<fcoTJilEG P S£ffi*fc:atL-CSHtt«r 

5 ' t SrWft itSGPS «a^ 0 
[ff** 1 2 ] If** 9 K!E«<75 GPS *SJ3&|3V * 

■c, 

±ibg p s5tim<on^±fsmmfB^r-c&.xn ?^b 

|-#fit5GPSfia 

[if** i 3 ] if **9 tciE«<DG p swajatasv* 
-c, 

[»** i 4 ] if** i 3|b*wg p s^mm^^ 

X. 

I^fflttSGPSfll. 

[If**15] |f**l SlStt^GPSffS^I^VN 
"C> 

[lf**16] lf**l 3|S«<DGPSl=3g^t5VN 

GP S<ff3g^ 0 
[»**17] ^cD^Md^^^tii^t^^/K 
ffi^ yir— -^StlLT, S^t^iXfc^mo^ffi^ y 
i?-^(cS<J#M££ ; ?T5GPS§{f|g£JBv^\ KG 
P S§:^itlWfeSSraifR•r■5^eaiav'^7 : •A^C*3V^ 

±ibg p s Swaraj- lt^g p ssffi»sr*dm-5«i 

g<t-r -5 J: 5 I- $ i^tz G P S b *» * 5 t 
[If** 1 8 ] If** 1 7 tC«©ffl[«3i«^^ A 
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aH&**T o^t ^^-r^mm^mm u -tiBG p 
im*g 2 o i 1 7 tcis^^ffiji^^^ a 

JtEGPSl : 3I^a^±EGPS£{i&l;:*fLT. KG 
P Sg»«©*M$r*J»-r5 J: 5 fc«Wfir-S-«:2S« U 
±IBGPSS(i*tt. SHl*Jxfc±EIW«l«-lg-Srfi« 

2 1 ] 1 7 fcE«i©ia«a*^x a 

±ISGPSl : a^7!»^-h|5GPSS«^*fLT. KG 
P S §{f Srff 5 J: 5 **MW3-«-*riS«-r * r. £ 

[8**8 2 2 ] »#B 1 7 fc:E*©ttJia«S'*5 L A 

JblEGPSgft^li. _h|E§m^J-J:oT§fSLfc_h 

fctt*, ±EMffi*y*— i^Btt£-hE§i£<£>B#£ 

jE3&f-^-£. r. £ ir-r-S^fiiiav^x J*. 
[ffi£g 2 3 ] ft £5 1 7 fcE*©iMta«->*7 l .fc 

±isg p s ©a« £ ±isg p s £ ©raoint 11* 

[M#£ 2 4 ] R&S 1 7 »iIB«cT)fitttii$R->^x A 

±BG P SSfWBK «t S-hBaHfctt, W^cWHff*>rt5 

[IS*S 2 5 ] Sg#® 1 7 ICfE^ttO&giifft-y^x A 

JhlEGPSglftgli, sK— y Vj/^ioTgEb^^Bj 
IB* J: 5 1- $ frfc - £ frtttt £ i" 5<fcBa«v*y A 0 
[§S*52 6 ] «*©«ad»5>-tiT^PJx2l«Sn5«i 



±ieg p sg{tt£ic*t ltkg p s^mm^mm-r^wi 
'&m-%&%mTz> tm^^ ±ibgps 

sffi-r 5 «t 5 1' s tut g p s *§mm £ . 

JblEG P S WS/g £ il<i pTIB £ SH,fc W $BI&3£ 
[If 2 7 ] g»#8 2 6 lCSE*Offifiii«->^y A 

[it*s 2 8 ] it *s 2 6 {^E««xasa«->^-r- a 

JbEW*«»a»5>oa«SrSftr, ±EGPSflR4» 
blEGPSSfiil^LT, Jbe«Htt*rfT 5 i £ SrJg 
*i-&i«Wflr-S-*2£«U JLEGPSa«»tt, J£f§£ 

[ft 2 9 ] f&jfcS 2 6 \Z.&tfL<OtiLWM$lL*s* T A 
Id jo V NT, 

±EG P S f3^a»£,_hSEG P SSff^^^fLT, KG 
P Sgffl«©«BS:«l»-*-5 <t 5 U 

g«*^fcK#j»«»Ka-i#«GPssftaie* 

©«WSr*J»r5 £ Sr#tgc£-r-5^Siiia->^x A. 
[ft*« 3 0 ] If*^ 2 6 (-E«©fi:gii«->^ T" A 

±E1fffi^^b©ilftSrSltT, IfSGPSfll^ 
5>±EGP-SSflS«l-»U-C. KGPS^ftm©sS^Sr 

flS*«3 1 ] 2 6 KE^DteSoiS&iXX-r A 

±EGPSS»«tt» ±iE£fi#IS:K<fcoT£«Lfc_t 
EMffiy y-fe— 5?SrE1*i-SlM:ife> y*— i?E«*R*' 

±EJHttSrlT5B.I^ ±E«iS^ y*— ^E«#ai-E 
te^tvfcM&y y-fe— i ^cr>e#£^SEroB#£5rtt:g5L 

nm&wi&omm^x-ibi tzm&* ieg p s 
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[tft&g 3 3 ] If *^ 2 6 iCfE^tegiifft^T 1 A 
[ft*S 3 4 J if 2 6 IcfE^teSiif&v^-r a 

_hi2G p s t _hisG p s^mm t ©raointii. 

[gft*S 3 5 ] If 2 6 iCfS^cDftgil^&v'Xx A 
±ieGPS§:ftmi-<t'5±IBSimii, RtfeWUHTteixS 
[a**S 3 6 ] if 2 6 l-EiKOfitKlWv^^ A 

fty y-k— v'^g^SLr. S«£frfc«*©tt*ttfc;* y 
G P S'ffa^Sl-fcV'T, 

G P Sgff 8S(c*f LT^G P SS««I «:«»■*- 5 «9Wt 
^£3Hi-t-3i*td. GPSSffiato»feaHt£JxfcB*IH 

ir-i?l^S<5^8!]^:Srft5GPS§:ffi«^V^. gtG 
GPSgffititt, 

5ft-8-«Mw^.7 1 y7't, 

±BaRjSfey y*— S?tflaKte^ y-k— 5?fc»^Lfc«rM 
_hRGPSgfta$rWS-r5GPS^S^Ii. _b|5GP 

sa««ic»br«GPsse«isr»oirr5*j»e*sr 

2H8i-5i:*^ ±EG-PSSe«*»5>aHS**tfc, ± 



■k-^S<3#jaM!t*tT5GPSSflH«*fliv^ ^G 
GPSgffili, 

mz, KJft9a**bfc«tffi^ y-fc~5?fcX-3#iBHfc&fi ! 
pfg-^&Ko^xy:/^ 

±ia|riffiy y-fc— S^gtfliS:.* yk— ^I^JCSL/c^Pb^ 
1BG P S5Sfl«tf ItSG P S SUStt. ±|EGP 

s§fi8Mw*fL-cSEG p s%:mm&®mi-z>®mm-%* 
mm-tztrnz., ±KGPss««*»e>aHt*tL^ _l 

J: 51-4^ 

±eg p smmm\t, ±msim^ y-t— ^ta<j< ±c 

GPS§fflg6©#S1f$&£> LT2I 
fir 5 J: 5 K L-fci t §r#mti-5^Sjl^fc 

[0 0 0 1] 

l¥&W<Om-t-Z8&gftml Z<DftW\*^ GPS (Global 
Positioning System) &#JJ8LTgS&ttfcte©jI$RiMT 
5 J:5fcbfcGPSSflttl, GPSffUSftbOfKttf 

[0002] 

[!£*©««] GPS ^r^Uffl LT^Jffl^'CD'fiiSS* 

&^it3tefiffl«V;*^A;&* 5 t&Loofc.5„ GPS 

Aitm^^TSHt^ttS^^^^ y ^ (Ephemeri 

s Data ; fLittf $&) ir/l^ty^f-^ (Almanac Da 
ta;#a.<DJg) ^t'Om-^SrSftU S-d^ttfcr^tj 

©^-*-*fi-S-fcSr3#, S«4MHS« (**£. 8&) 

©jE*fc«fc1ttW*-e;b 9 * t ©SSBifc** 

[0 0 0 3] Sftmi±. 3^@©^^jma^7 f -;5'4• 
£ fete 4 «B©«Sj&» *>©?*-* SrSfit-Srfc-C. R 

[0004] i5*FCtt, «ffl*Aott«ii# J «ai*© 

iiff^ i*©SWT-G P S fcfUfflfS C 1 355SSg4i^TV^ 
-5„ ^<7>i5^SW^GPSSr*Jffl-r5fc«>lctt, gfi 

«>fi1H**Sr^e>K5J:5fc1-5jt&S* s *>5. GPS 
*S-3*«:ff5feft» JB»«*^**v\ ^©fcfe. GP 



r 



[0 0 0 5] 

kg p summit. &t\z.<®mw- 7-240964 
[0006] s^t**.*^ Gpsg««*»e>©w«amj 

(Dial Tone Multi-Frequency) ^S-§-<7>iz|£±J>SrfT 5 t><^> 

flEfcl.fcifcOWBB 5 ? 7 - 2 4 0 9 6 4-S§-4^&03#S3?M 
3^fiWSl1B*Sj:tWn¥8 - 2 8 0 0 5 2^$g©y 
.y-t—it^—f^iSi/Xy-J*, * s/-fe— 5?^— ^jgg 

IStt^LTV^riS, DTMFm-§-K<fc.2>7 f -*<DfBfa^ 
S#»tfc£;h,-rW.£ji»ofc„ ^(OtrJb, GPSSfli© 

[0 0 0 7] ^©i S^&WT'li. GPSgf^ 

Z> fcftttt. GPS §1t«g«:|;^ L-Ci&-f * * 
fc 0 i©j:5ic ^OGPSS1i«m «AS&^ 
[0 0 0 8] t£*<DGPSg«8ST-tt, aib*flr 

^©fS^, GPSgfit£©mi0gON/OFFfcif£r 

i-m»m^<oAtvNGPsr-ii. Gpsg^wma^sr 

[0 0 0 9] hZ*>X\ G-PS&iEmfrbVftm&iS^ 

firizxzjj&tm^T&mx'hz. -rftfo*>, gpss 



(5> 4fW¥ll-133135 
#5. GP Sfrb&bfrZffim*. GPS£{f& 

©*$g*j ivsis, g p s^mmtomm^bwzmn^ 

fa. ^IB4^ ^cofc*, GPSicfco 

TUbn^^t©^, -*SLTDTMFffi-J|-T-j£fi 
ifc, ftXgLffiX'l*. GPSgffitgOT^SS^^ifiasT' 

[0 0 10] Z.<OtzV>* DTMF<t-g-^VT^— 
i£««r*T 5 <fc 5 I- 3 J: 5 GPS SfttiT' 

11. 2HI£;h,aGPS<OfiMSi: LT«\ ft^iJitRg^ 
*»fe»e>*iaf£flM(f«©*-e*>ofc. fE*-?Ht. GPS 
te.fcoT#&ivcv^ GPS3MW©j*fltt»ii*T;frGi 

©&T^nT^?tft$8£^5 GPSSIftl^ 

Sfefc, XflWSHBt?, GPSSff 
[ooii] ^©GPSS«ii, gpsk 
<o**«*iaHr*-5^fc*«T?#>s:a»ofc. gps^jj 

G P Sgffi»o«B«r«Jorv*fc»&^, JtttWWWic 

*<Dtz.tb. GPSSIS«©HSr*>-hlfl^L< 
[0 0 12] $P>»r, GPSTU t*©{5J©|^S 

[0013] ?e*swe«, GPsgflr«a»f> 

DTMF«*^J:Siim-e»?»ii5fl!f*tt» JbJfiLfci 
t(Dtc^ fS*aiBliJ:5GPSgfi«fCH:. 
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It. 

[0 0 14] Lti'ot, -(D5£W<DBtt)li, itfB&f£ 
*J-5riBT?ett«J, JLoil&fcfiMfltetf 5J:5K*li»fcG 

p s &mm. gps ffs^^c <b t/ictefijifft^^ y a s- 

[0015] 

y-fe— v^g^SOteSrffpGP S§{l8l:*sv^. ffi 

Wifgi:, fttt* y-fe— i^fcJttffi* y*—S*l-*i*£ 

fcfcw t £!|$ig±-r-5G P Sg*f$ST?fc5<, 
[0 0 16] ±3£Lfc»JH«r*«ler 

S<5£8'Jte£^5GPSg^»« : 3£ff 5 AS 
aJBI£*sv*-C\ GPS$««fc*fL-CGPS£«*«:lBI 

5 <fc 5 I- * tilt w t Sr«« ttSGPS * SB"?***. 
[0 0 17] Xfc, ^<D&W\*. ±3fiLfc»SSr«Bfc-t- 

S-^^SiJ-K^pGPSgW^SrffiV^, GPS§ft$l 

PSSIilt, GPSSflM«^»L-CGPS5HS#Sr« 
« * Hfc . Bt WtiMfcPWlO * frtctiife* y -fe - ^ 

-t-s i o tsnfcG p sf t *»e>45 r t sr^mt 

[0 0 18] *fc. 089312, JbSfibfcttHSr**-*- 
S^5#»ttSr i fT5GPSSflHiSrfflV-C» GPS§«« 

¥Wtb. ttifc* yfc— S?fcjRifc;< y-fc— S^jWSUfcB* 

PSSfi«i, GPS5MB«l-»bTGPSSfi«Sr1W 
«t5M«f^Mt5t*i:, GPSS««*»b2l 



■TSi^l-^^fcGPS'tS^t. GP SfS^tilffi 
Rlffi t * ftfeffif ««* 2: t>h * 6 c £ Sr*3P« i: 

[00 19] Sfc, ;L©38§&tt, JbJSLfcWyH**!*-*- 

-fe-^£gtILT, 5E«*ix*:«[jR©Jl)t&^yfe-^ 
^S»tfc«:fT5GPS£««©*S«tfT5J:#fcx * 
m.fch<Dffife* yt—i?(Oy'}'yv— Y&'ttO GP Stf 
3£&U3V*-C. GP SS§il;*ttXG P S§««5: 
ttfrTSIM^^fcaSflH-S 1 GPS gffiSW»*> 

-T 5 J; 5 1- S *ufc. r t *m'& ttSGPS fl^Sffc 

[0 0 2 0] ^O^^tt, -hiEbfc^S^^-r 

ar3#j^fcff5GPS£ffl*«rJ8V*T, GPSglti 
©fOT*»«^5ttfra«#ftfc*5V*-C, GPSSfi* 
11, «Sfi*»fe©flH|-Sr5fc«bT«a6y yfe~S>«rfc!) ffl 

fx pm-fyjasro^-ry:?'^ y-t— y 

ft©;*^:/*: GPSSffl«S:fit5GPS 
< ff3a»l±, GPSg»«fc:#LTGPSg^«:1H*p-r 

[0021] r©3SKti\ Ji^bfc^MSr^-t- 

S^3SJl!l^L^5GPSSW«l$'fflV > 'C. GPSS^ISI 

<D^e^^ii$g-r■5^sil#^ffit"*iv^-c, gpss^i# 

«©*yy:/i:*ffi*.» GPSSW^Sr^ffa-f-^GPS 

ts^iis GPss««^u-cGPsaflWB*wirr 

,t5J-^H. GPS^S^Ii, Jttife^y-fe— ^t-a<3< 
5. 

[0 0 2 2] ±3fi'bfcJ:5l=, i©3BWI-J:5GPS5 
* y-fe~5?$rS«Lfc«-Ctt, «PlB**l-S<5#SMSDe 
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[0 0 2 31 $.tz, ro^CiSGPSfl^^ G 

p s %m® iztt t r ®}®m%-z mm-rz <t ? k z nx v * 
a*:*, g p s$:mwi<omm8im*-*mx-hz> 0 

[0 0 2 4 J 

H\ GPS£<fl£fi. «M^bS<t^ivriM£y yfe— 

«fc#l^«lw5aiflr-*-3J:5fcS*u GPSSIt^^W 
3®i--5GPSl : S^rt:, SHt^^/cjK&y y-fc— i^fcJ: 
iWltimtSrSlg-fSt*^ GPSSffiiCTLT 

P S WS»-CHt» Sffi Lfc«PIB*«tS<3# GPSgff 
*^J:5a!H!flae*«:4ltE-rSwfc3Js-e*5fc*fc, GP 

s s««*3aw«f^-r* c t s. 

[0025J 3 w©^w{c«t.5eeii$a->^ 

IBJflMRfc*l^«taS«-r*J:5fc**U GPSSffii 
^WSi-SGPSSSMft. 2S«Snfc*tffiy yfe— a? 

«fc:S<5# G P Sgfl ®li<t 5SJffiB*«r*|jE-ra - t 
-j:t-t5tSC> *««»-e©ii«fc*-3v*-CGPSS: 

[0 0 2 6] 

H®«r#J!BLfc;9S£>S&9H--5. Bid, :©i«|: 

«t5^gji$av'^7 i i>.<Dmssr*-r« > tity^-i o 

Oil. ~ O 7" A^wWaSrt? 5 o 1 

0 0m GPSCi^fl (B5*l.&V*) i»b©7^ 

t L-CE»S;h>f!M?Sii5. 10 0 i^ffim 

Sffi^ioi, 10 1, • • • b&'rj iSf/i>jbZ>^tt. 

[0 0 2 7] &?&.H§SgiK5fS 1 0 llCjtfLT, GPS§ 
ttttl 0 2*sjR«pIIBK:««Sn5. GPS§««1 0 
2li, GPS©fl^f 3 MJtl57;i^t5'^T- 

©£ttfc£>tM:*'i7>'n 3. rcoHJgco-^tt 
T-li, G P SSffifll 10 211, tfmJB9EMSBz 10 15: 
^■UTDTMF«-»KJ:57 f -^(oai5te«rf7 5tStB* 

gpssib&i 0212. ytismmRii&i 

1 0 l^t>(OSiJWB-§-{J:J;»>. »ON/OFF« 



Oltt, e»**i«IB«r*"rs. 

[00 2 8] ^Jx.li— JS^fiT-fcSS®) 103fl 

I". SsSti 10 4 iSgftJt ibft-S,, 777^ ^.^S 10 5 
&-£<blcg£l7.5 1 , ft&l 0 3rtfS^r-^©S<Sj) ! 
«Tf£t&!K £9&£LV\, wtvbfflJS® 1 0 4 ft J: IF 
77y^^S110 5li, aftttBSUfti l o-c-&>^ 
-l 0 0i^$tv5o 

[00 2 9] ^©WtATU —&Mm<OW$® 103 
P"3d»6>, &#JB@|giS5fc 10 1, 10 1, • • • otSg 
fS$8SrE8B#* k&XZZ> e — Mt LT, tt^ 

1 0 3 rtfcV**3— JfAaS. K«A«SSWt3|S loita 

i-5. 

[0030] $m\ ^BogfWr-f-siftaffflmew* 

101tGPSSfiil02tlt *H£«**ix-cv*3 
tOt 1-5,, Jt& 1 0 3 rtW^— 1f*SSiSKI 1 0 4 T-W 

Tffg-fev^— i o 0 tiiffU fIty?-iooi; 

gltfc^g-i?^* — l o 0 T*fi, Mx.tf=yf a -^ i 
o 6K:.fc-3-ciJMf/B«B**i o 1, 10 1, ••-<£> 

miSSffi^l 0 lK»Ur»ffiftHa3»s***i,5 4:*|^ fir 

[0031] nmmwBM&z ioi jigff^tvfceet* 

«2S«K*fc2£<5*, GPSSflll0 2©ffig^ON 
t£iv GPS|dJ:5?SSEil1»Bi#36SfTto*u5» «t»S 

fx-WTfity^-i o oi3i^(i^n-5„ 2l«asj*T 
-rat, GPssft^i o 2©msg*50FFt ^^s„ 
SWtKtttii 1 0 1 t^a-fe^— 1 o o to 

[0032] — tit^-ioom 

0 6irEtS^ixTVN5^0if$fi (eg^ff$S) t^ 

*®S(Hlil6 110^ Ltift 10 3 (*3^eiH$tL, 
[0 0 3 3] ftife 103 rtO^- iFfcaf-t-S-tfcSafttfQ! 

an, ffi^.if«isni o 4Srfflv^-co : g : ^^i^QT*^-cfi : 

[0 0 3 4] iOj;5J-> -<D^KlifcVN-Cli v GPS 
»-i^fi:Sif«5:. GPSSi«i0 2SrtfI-fe^- 



(8) 



#^¥1 1-133135 



^thtm^ Gpsgiiii o 2aWMBm&i&r& 

a— ?BI~*fLT. r<DgttttSfMf£l 0 l*Jj:t5GP 

10 0 3 5] *fc, ZtDisZ.7-Mzj$\,*X* gl^ffittlg 
1 *5<fctfG P Sg«a 10 2 £4#S<0**II-& 

[0 0 3 6] &*5, Ji^T-tt. a— ifA^^a-fe^^ — 
1 0 OirafSSr^p-tT-^— !fB<D3f^g5r^i5^ 
£#-C-£fctfS, £fttt;i©WLlK3££ft/.ev\, Mz-ti. 

3. &CTE8£fli3|cl 0 1 l:fiJ^fcGPSSft«l 0 

[003 7] 0 214. JixfcLfcGP Sglttil 0 2 ©fli 
fdSr^-f-. croGPSgilt l 0 211 3 

#AmBJ8;£ 10 1 |-*f L.-CftjgE£ft5 0 CLOJSKf 1. 3 
fciW-^H4^LT, GPSgff^l 0 2£i£ 

[0 0 3 8] =7— *MSS|S2 014. 01lx.f4W ^ a'^o 
-fcy-i^fe/.etK ROM7, ^^-1)8, ^W-93fcif*i^ 
i^ftS. ROM7C(i, /a^7if-^^I©GP 
SSft^l 0 2(D®M^t5fcfe© I Dttb'A^lb 
£ ft -5,, El^ £ ftft V ^yf!) 

tfjt-lStt^ftS,, B#W-9I4. X— ^!&m^20\zMVX 

<5 # B52!l jE-f 5 i £ #T-# 5. 
[0 0 3 9] gfiSBUi, §12, 2, 2, • • - 

^^fcx-^OgWftta^Po «12, 2, 2, 
• • • ^b^^nfcfg^5T>-r^-3T-S«^ix5. 
T 3 T' y T v:/4 Sr^- LT R F gfl 5 t-St LT 
gfiffi-f^ifefc^ftS,, 5Mi«*tt» RFgB-CflBJHJft 
Sftf, flHW&a»6fctt*&Sfta. 

[0040] e-&*a3a«6-ci4, «#*ft;fc:se«-§* 

*<5#snara«ofl[tU3is*$*t5. ;/^^-v^^:* 
<o^jm:fc4:tfJg^f?i7 f --*^4. ztrtfrf-ffcma 



14. -r-^MSgB2 0d»fc#il&£ft5fBI®:3— K-C«8I3|J 
£ft3. 

[004 1] W;H4^U, ^^fflttlS^iS* 
1 0 1 b*r—?%m%!> 2 0 i<0KT% v- y T/Ht-^-O-^ 

9*5*^Th>ns. &tt;s«st8£i o ia»Mfc*&Sft 

f:DTMFffiiDTMFT3-yi 1 l;Hfe££ft-5„ 
DTMFftftt^ DTMF7W1 1 T*x^— K£ 

ft. *f^t5=^y K^ivf-^i Ltf-^iaaas 

ftfc^^V K^iOtr-^^DTMF^i^u-^ 1 2 
fc#*&£ft5. l^tj^-vy^iUr-^lci^l, 
DTMFi?i*U-^ 1 2 T^Jt.-TSDTMF'ff 
j££ft3 0 £j££ft*:DTMF«-f!-|4. 7VH4£ 
^•L-Cl*#ffl«fiS«*l 0 lfcttftSftfi. "T4 

14Sr^UT. i/y T/Wf->§--eiij&£ft, jtt&ftUiDT 
[0 0 4 2] DTMFfS-^-^S«<0— WHZ-O^XfSLW 

-rs. 2Hto^i4. t 5 — ^Msa5 2 o<D%\m\z.m^% 

DTMFv'i^l' — # 1 2T-3g££ftfcDTMF{f-S§-C9 
»W«flB. *5±tWM:«FIHH4» Mitf, *l:il2ms 
ect^S, rJx?>i^a^rafeJ:TWJh^W{4. ^ 

Jl. 2iai/»:ih^K03Du t y ikte £tf 17 U~X<Dm 

14. H^^tt^VTs'-r-^— ^S5T-Ms^n. ^ir— ^ 
V"</WT-Sim$tb^„ DTMF«-^-<D^tbm^(4. 
f4.*A-5 0. 3 d Bm. ¥*&-5 6. ldBmi^ 

[0 0 4 3] DTMF«-§-05Sft<O^I4. 4— ?7H 
4§-^-LT. Kff^fgK^l 0 li»feGPSSflSHl 

fcDTMF'f5-§-l4. DTMFT3-yilff3-KJ 
ft, 4lfs'b3—KiSix9 f —^«Bffitt 2 0 ft 
5. 7^— ^*aa^2 0t?(4. 16msec6l:DTMF 
«-lgv>«l&©«-*i*SE«$ft5. ^— ^«m«B2 Of 
(4. DTMFifiW^ilSh ^rCQ^-^S-tt^ji 
^gtt$80^tb^f§«LfcDTMFffi-e-?iJIC^ 
LfctW&iSfTtaft*. 

[0044] «B»sco*««B*irsr^u-c4T 

icftSfc*. DTMFft-g-yil©— SSiSalfBtpl'^^-fS 

mKS*l 0 1 A^3ll{i$ftfcDTMF'ft-g-^^ : 31-&^ 
f>— 1 0 OI-IE^IcSft^ftSt. Stt^£0-fe>^-^ 
fe, jE*lui«*ftfc-4:«:*-t-««fi-S-*s«#ffl«B 
ffi*10 lfc»UTiS2ISft5. ftWAttSSAS^l 0 1 



(9) 



^18^11-133135 



0 OiC^LT, ^£DTMF{g-§-#f?2Hi£ 

[00451 -^ f^-tr:/* — 1 0 Ofl!lT— 
^«LfcDTMF«*yiJS:S«UfclRlctt. fg-t?v^ 
-l 0 0d»b^©DTMF«*Sr36©Lfc*»ffl«B*S 

**flOttHltt. l^Jg©-»lia5DTMFf|f?IJ 

10 0 4 6] vKdhjso— jKtifciov^Ttt, aid 

«rfcDTMFiSH3-<0^«fKJ:53i7— i s »*LT. 

So <fc9A#f$l-te. *#<Di^tttB;&S^DTMF 

[0 0 4 7] ^5t5w^T\ 3I«R#<Z>^7— <03§£« 
^(^i^C-C. »«jl-DTMF«-S-07Cfta[Sr*iJPi-S^ 

[0 0.4 8] **3, Jb2&<0B2fcSLfcGP S§1t«l 

[0 0 4 9] H3tt, r.COGP Sgflil 0 2 t^3gi? 
^-10 0^^ DTMF(i^ioT-^9BlO 

JliSa^V'Ko- 0il«r*-f, B3A^flty^-i 

0 0?^<bGP SSIf^l 0 2tC^LT^fi$n^^^^ 
KSr*U B3 B*GPSa««l 0 2^?>flt^ 
— 1 0 O^SftUTSIfSSKSa^^KSrS-^o ^"^^ 

*u «< 2ffi<Oft*-C3^>'K«>a9JdS*5*t5 D ^ 

[0 0 5 0] «;ttf. GPSSfi«l 0 2(C*fLT, » 

Sfcfefcte. flt^-lOOHGPSSfiilO 
2l^*tLT. *WS««Btt*l 0 lSr^LT. 
r#0lj Sri^fS-t"5o *fc, roH 3 A T-fc>;&»£> J; 5 



<bGPSg«*£l 0 2^Rfi«r§MEr5^£#pTfB4:3 
H5 0 £ ?>l-s H3 B-Cfoa»5J; GPSSff^i 
o 2^^>flty^- i o oic^fLTx ^m±y?— i 

0 0{SijT'#/cT/^^^^^— ^^oii/^^^y y ^ 

[0 0 5 1] t JiiELfci 51-. I(7)GPS§ 

a«i o 2n, mmmmmmi o 

y T/Ht-^{-S^#. WEOON/OFF^S(|ai$jx 
5 0 H4tt. ^<OGPSSf3«l 0 2<DaagS!|»07ci 
— ^--V— h^^-To GPSS(t«l 0 2comagOFFB# 
\z x SI»J8«iSffl*l 0 l^f-^^ia2 0i:»L 

9 0) o -tttSrSltT, ftO^Tj/rS9 It, t 5 — * 

&S&S2 oa»fc«»/B««s*s*i o i ratx, vyr 

[0 0 5 2] ^T3'7 P S9 2t*fj:, *gm-£>#— 1 0 0 
d^afenfctttKi^a^^K^RIIFfflmiSS*! o l 

KHU DTMF«-g-eSI6>ix, Whitf r#ou (^/S 
t"5DTMF«-5-36Stt«ii« = ^>KI-»*S'r5. S« 

[0 0 5 3] ^7^/3 9 3X11 KDnvyK^ 
§^^o^^—^M^2 OCiot, GPS^Itil 

5o r<^»Jfflift-g-SrSitStofctt!IRSJ«iSBl 5l:io 
T, G P S'S««1 10 2 <D&mz# LT«K##»&£ 
*U GPS 5fS« 1 0 2 Olffi^O N i: $ tl5 e ^ 

[0054] jWo. :ogp sg««i o 2-m,. mas 

3H&52 0(D— 35, DTMFr^ll, flttf 9 fciTi;: 

[0 0 5 5] G P SSfiH 1 0 2 Otig^ON i: ^tl5 
GPSlcJ:5aMfl[*SBB*6SK5. *fi**5>2&«StL 

: f—#%mn2 o^^w&^ixSo ^tt^co^-^d, ^ 

MF^I/-#12|:SttSSJl5 D DTMF^x*!/ 
-^1 2-Ctt, «ftJJlfcf-^KS-5#DTMF«f 
«T*fi6-t"5. 4**hfcDTMF«W«*ffltB«* 

1 o i i^»LTa6e>tt. «*i o i^feva-t^-i. 

0 OlcStLTi^d (^^S9 4) . 
[0 0 5 6] fat^-lOOT'll roffl^x — ^ 

^s«*r^i:. s« Lfc^t&*-ry-^ (ack) & 
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5) 0 "T5t, f-^fc»2 0t\ GPSgfgmiO 

2 ^)tiS:OFF tf5<t 5 fc«W»JW«-§*^Slx 

assawsui siaot, Gps§it«io2o-as^ 

[0 0 5 7] jW^ ^©UttO— H?«|CJ:5, GPSg 

5 0 r^iltt, ±3£Lfc, I^10 3rt^-fA]j)?i 
ffiFfflmiS«*l 0 l^t/GPSSflll 0 2^Ff^L 

[0 0 5 8] !f Att. ^B^ffiaffi^RSr 

miS^l 0 4taotfSiry^-l 0 

11), y^-yr/S 12T\ Slg^l 0 4I^LT, 3- 
— ^B^gf^S^fflKBSg^l 0 KDIDfcSV^tt 
«K»*oA*Srffi-r*S»^ yir— S^KfcJxS. wO 

ih— tr^-e-r o #ib/§<£> I D&Sv^tt«8*-grS:A;fcL 
t\ Sftfc: T#J! SrJf LTT*v\ j -fc«^-«ifiJ*lx 
5 0 HT^ r^fb^j ri. Stiff JB«B«5*£l 0 1 £r^-T 

[0 0 5 9] a-fAIUoT, «#ffi«K*S*10 1 

S*v5t, fl-t>^- 1 0 Od^lSftl 0 4i£*tL 

C^yT'S 1 3) 0 :o6Syyt^ll, ffilitf 
r»BiS I D x x x x^±5 U^tia, ±5Httttf 

r#j «r, wito-cv^ntf r*j 

«2ftSrK3E-r5*&tt Toil SriTUCT£v\ J 

[0 0 6 0] fc(DXy L y7S 1 4T\ A <&miS« 

1 0 4\Zjtt&&*^AJ3&#M£tl& 9 5gU !T*J 

■CftSJxS. — *x ^y^S 1 4T\ T#J #jf £*t 
fcir*JBfS^4xtf. jaill^fy^S 1 6(d^frL. ffi 

(Toil *sjf $Jxfc*&<o*aai^ov^H:, «ai~5 0 
[0 0 6 1] ^fy^S 1 ¥3Sir^^~l 0 0 



^r^^S 1 7T\ fSir^-l 0 0tM 
J8«R«*l 0 l k<DmvffiJ£<D2ttittBmtiift£ti. Z 

[0 0 6 2] 56 u 3^dS*$*v*d»ofc4:*J»f*nf2: 

3&*3fci^ w*>fcv*Sd\ ttJHdSAoTV^^v^fcfeffiflHS 
[0 0 6 31 -*, ^T$//S17T^I^nti:flK 

s i 8 -m, G p sSffffi 102 -effi:ttfflfaBt«.<o2pffi 
asfcStifcfcSi-u flty^-ioo^f>GPS§ft 
ii0 2i:Mlt, pJitfDTMFfift?3-7yK r# 

o i j asanas^ <tt«««a#©*e*3ftsajstt5 0 
[oo6 4] MatiHeox^^^s 2 6 ^mfi-^> 0 

MFffiH8-e2M9S^fc |#o u a^fij^ -r-^fc-feflt 

«*tt, GPS§lfil0 2l^^n5 o GPSSfg 
*ftl0 2t?tt, i»JJXfeDTMFfifd5DTMF7a 
— 4^1 1 X^f^ — K£Jx£ 0 7*=*— KStufcfi-f-iS-r— 

&9«b 2 o -csra «b i ic^f-r 5 «»0 = - k * 

[00 6 5] GPS K ± 5SMSfc"m. ^rt^atS^^^ 

a-cR'tott^fcft. wx.fi^ GPs§ftiio2^fi 
JiiEo, 8— osiHa^— ^©iBigtt, a f j{i 

Zf b 1 0 Oir^LT^ff-r^o 

[0 0 6 6] ^7ix7S2 7TU ®mi-fflV^C7 f -^ 

9Jci5^Ji:as0f^©t5iartT*--iScL-CV^(i s {ig 
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[0 06 7] — XT S'T'S 2 7 TM&gff $8tf 5 fi£r<£> 
^-*T*tt&V>i#JI^£ft7ct>. ^Sli^x^S 2 9 
t-^T-rSc ^r-^S 2 9T-I1. {stSfS^g 

9#£trtiV^©Hr±. — WT-fcoT, Z<D 
3 oI'^tL. ta-trv^-l 0 OlwitUT. ^©tS 
[0 0 6 8]-*. *xs>:/S 2 9T% 9 9^rt©f 

t^ii^a^ns. mr*. ■piixtfDTMF'ft-^-c r* 

[0 0 6 9] ±5^W^f S'T'S 2 8*5it/^.7 L S' 

temntwrnsnt v^tm mz.&. 

:/S 2 8 <OS-g-T**)ixtf TOOJ T*$>*K ^f^S3 
0<£>i&-£"C% aM£^J*i5^tu-C?*>*vtf T0 5J , 9 9 
ftmxhixtf. T9 9j #i£ib;h<5. Lt> ^tjl^lt 
T, teBfima 5 1 0^©lfc^-C2l<b*t5„ 
[0 0 7 0] rro«t5l-. ^T3'/S28, ^T?/S 
3 0, &>-3VMi*7 1 s':/S 3 1 "trr— *<Di£»a*&£ii, 

^riS^S-fc:-'*— 1 0 O^ioTSft^n^. 

[0 0 7 1] LT V jSJcW^T^T'S 3 3T\ flty 
*-l 0 0;4>e>^.~ tFA (tS«10 4) I^LT, ffl 

^iJ^tfa^fa— ^ i o 6T\ $j&K<fcoT#«b;h.7Ma: 

[0 0 7 2] roHJfiO— %BI_hT% S'miC 
X##frA#* IT* J frJTU «B«r9Jo-C*5#VFS 

x t $ v \ r#uffl *> 9 a* 1 3 r arv ut. j t * 

[0 0 7 3] Vi<DX7-vZfS 3 1 0 41: 

3t#i-5#^>'A*i6 s *iJ»f$lx5. *U IT#J 
fctWr^ftfcib, toSli^x -7 7"S 3 6 [Z&ff L s _b 

sfcLws«Fy y-t-^tfsatoSixs. tut, *oaii 



^fy^s 3 7iw^fL, fl-ty^-- 1 o o JcijmiS 
[0 0 7 4] — 7j\ ^f'y/S 34T ff"*J ri 5 *¥ 
LT, 0 5lC*fLT, Iftfe^— fiiz£ 

[0 0 7 5] &*5* X*rys*S 3 4 T\ ttg£«gl 04© 
5 fr^Ulli. ^f5'7'S3 8t% flt^-10 0 

[0 0 7 6] nf, ±l©^f yT'SU (0 5) 
T\ (TO J itf*>A^£;h,fcS-££oVNTfftW-f-5. 
ico5SP^(-J:n.ti. GPSgffi«l o 2A^—?<Dm$: 
flHMB«Tfl*.-CV*3fc»t>. GPSS««10 2©5S^ 
^^5>^JE-t--5i t*st?#5. l 4T* 

IToJ A^^^^^Jt^tt, ^att^^-^T'S 2 11; 

[0 0 7 7] ^.t 1 ?7"S21 (DWC&^M.^— YX\ G P 
SSflWIl 0 2©»^*jE?!ffc»TU*:*fetf, »;<o^ 
fy/S2 2f> -troltilftJ-^Si:*^. R©M©I 

$rSf#-rs*^(i r#J ^T-riW-g-fi (T*J 5rA 
[0 0 7 8] fcCDXT ?7'S23 T% SIS^ 104 |3*t 

■ratf^AflaMWrSi-uS. «U [T#J ^Jf^ttfc 
L, Ifa-fc^-i 0 OlcJ:-5g|«ffimSS4g^l 0 1 

(^»^) wtfutmL^5fc$ix. ^sif#^#©toat; 

[0 0 7 9] — ^f?^S 2 3-C T*J >6 J Jf Ztltz. 
hWfiZltftb* tmtiXT-yfS 24ti^TL-. -}^— 
Jf^©l*T4r*nfe*5J«f^ s'-fe-^S^^. w© 

ttX. 7.7-y7S 2 4X\ mm±>'f— 1 0 0 i *) MM 
[0 0 8 0] 0711, Jij^O^.T'yT'S 2 1 T'COfS:^^ 

-KS-^SrA73^ T#J *J¥UT<fc**V\ J t^X 
[0 0 8 1] *-K^^^H-5i, 2k©^-7 1 y7'S4 
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1T\ SH-rSrt^^A^Srffi-t*^^ y±—i?t*TBkb 
lUtc *E*#ftA*L-CT£v*. A** T#JI £ 

[0 08 2] f#J *Si¥2*U A^^Ti~5ir. 

roo<osa«^AA^sc3Eu*-r c i^umtf r#J 
^jt-rsah&i-tt ir*J ^ttr^v^ j 

[0 0 8 3] ^f'^S 4 3T\ SfSliU 0 4('*r-T5 
#^vA*3a S2 WWr**ta. 56 U f*J a s A*£*bfci: 

ro j sr. »»«ott«*««ra#i"5*&tt ir#J 

Sr\ »IT"r5*&rt: [T*J £J? LTT£V\, j t^X* 

[0 0 8 4] H7-CH:«B&*ixTV^5dS % l^t, SIS 
«l 0 4<O3K*^A*^ i PJ»f36 s tt*^ ITo J *SA*S 

T#J1 dSA**nfc*&«-tt- ft!aH:«*rir.<0H7O 
7n-ft- bSr&ttTHlSCD^^r/S 1 6 \z%tfTT 
5« *fc. tT*J *SAA*ttfc*&^tt, WfeV*- 

[0 0 8 5] — ^fy/S4 3-C T#J 2&\A*£it 

^r^S45m flty^-iooiU5Mffl 

7 P S4 6t% ^a-fe>-^— 1 0 0 £SMnFJB«tei8*l 0 

[0086] «u 

TSV\ J fcW^-CiiftiS^ ^fy/S 4 8"C«fSI§I 
[0 0 8 7] X7^S4 6-T?SHB*nfc4:*«Wf 

s 4 9 -en, g p s§f« 102 -effiKfl!f*Bi»oipiB 

[0 0 8 8] ft^fy^SSOt, ^(O^-^^Kd^G 



its. wixri. GPSSI8«i.0 2^6>fl c a-fe^— l 

3EjE?M*7««) i^a-fe^-i oofcSWSix*:** 
if5*^*J»r$tta. fU jE»lca«Sixfci:*iJ»r* 

iTjxtf. *aitt77 i yrs5 2^»ffu fa-tr^— 
i o on&v^x. gp s§«i o . 2j&>fe<oiS:^a53EjE 

#J»TW*^*»S^fci:*tt % ^^y^S 5 3-eEMft 
[0 0 8 9] — ^T^/sso-e, jEfif^SfSJ&Sft 

«S*l5o ^a5r^^^^S4 9^M-ri5t-bTt<t 

[0 0 9 0] i:^^>T% Jteffi^y-fc— T/W 
1-y9 s f— *tt. GP S^rAt b-CfiJfflRlffisfe^fB 

[0 0 9 1] ^^^y y ^-r— ffiS'MMg 

#<^«L5i«aT?S>oT. JKj'i o o m^3ft^T-«M<^{5:e 
£r*#>£^ ^<D=-7=-* y 1^ 

[0 0 9 2] GPSJwiSiByffiSrffpfcfe^tt, ^K?> 
^§:gfg-r5^^t-{l. 2 0 5>BU«t^ra^S^S 

o-CL4 Sottas £>5o 

[0093] -^^T% ^o^^Tii, rixb^^^iK: 

«r^t-eoS4>«*Sr»»UT*5<. tLT, GPSgfl 
All 0 2T*#ibtvfc|r[ffiy y-t-v?(D^-r^^^^5r 
^a-fe^-l 0 0WJT*5t^L. ttai"53l»tiS«SrG 
p ssii« 102 i^3^fSi-5 0 3:nt-i: 9 , Stet+^o 

[0 0 9 4] t4bt>, c<DB^(-i:5{5:g®IR^^ 
5 0 ^LT, GPSSfi«10 2iaoT^yo-K 
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[0 0 9 5] m 811, :©ftS^ yt-W^D- 

1 0 Oi^GP SSftai 0 2ld*fLT. QLWten%l& 

?£ffl*g*SB* 10 1 K£«£;h,G P Sgffia 10 2|lg 
■^•St, 5te?\ GPSS'ftmi 0 2K::ioV^ 

M<fc t) mmz&M L.tcT^-)- y ? 7— * (09 -f A ;* * 
[0 0 9 6] ^fs'T'Se 1T% 5gU iMtOB#©S 

[0 0 9 7] — ^fyys 6 1 XM$3<D B #<D^d s 
6 HSrjgxLTV^ t^M^ttfxfi. J&Sttxx s/^S 6 

l&jftfci o l'Sr^UT. flty^-i 0 0K*fUTi£ 

[0 0 9 8] SHI ^tufcT/^-^s'^-T— $o>$4 AX 
«=3S-feV^— 1 0 0l-§:'ft^ix5„ ffS-ferv 

i lt* a-fe y^-ioo d^K*^«B«^ 1 o 1 k: 

[0 0 9 9] rCDTMFffli, ftO^fyT'S 6 3 
TMFf-fli, GP SSft^l 0 2(Cfel?>nv DTMF 

hfcroi^«ts-3#, ^y 8{ctB®$nxv^5 

[0 10 0] rcO^Trti, Jb^W^ptC, 3L— if^t, 
fc. GPSgft^ll 0 2I^LTsS:^$nfcrt^lcS^ 

GPS§ft«i o 2 we. B»Wfc»tt«rtT3 ;i 

[0 10 1] #|xtf> GPSgffit£l 0 2Jd*fLT, ^ 

j£««ti, G P sglf& i o 2 #i*rtfc«A*>sv*ritf 



0 0a>&&fl»SttlStt3fel 0 1 & LTGPS 5cfat8 1 

0 6J ~ r#0 9j KS<5#&£;h,-5„ 

[0 10 2] Z<DX PlCaSj^itfcGPSSfi^l 0 2 

li-SnvyK (0il;ttf r*0 8xj ) 3S X GPSSfflg 

1 0 2^t,iffiifSS*l 0 1 ^LT^a-fc^*- 
1 0 OtCSHf^ft-S,, 

[0 10 3] 09tt. ^OfiS«i8JfefcJ:5i»JB!Hft©fii 
SSr^-r^a— '^-ir— hr-fc5„ GP SSWl 

[0 10 4] £<bf;i s fl*y;?-l OOCfcV^T, G 
P S^itil 0 2 3Sf£;£$nfcJg^#^oeAS>.5<^ 

[0 10 5] ft-f, H9-Ct4«B5$*VCV^SdS, gW-9 

mU2 0j3^ftJ$jxfct> % 7^— ^«t3S^FB 2 0(3j;oTm 
2g$iJ^I|!iJl 5i5$ij^)$^ GPSgfftgl 0 2(Dl3|iS 
ONt^H^ ^ErbT, GPS^mmi 0 2\zX^xm 

[0 10 6] -t©aM£©»*, aflEfi[«i6SfiS7£f9«rt-C 

S 7 0) fclliftO^fj'^S 7 1 Jc^fT-f-So 

Jt^tl«c^«>SA*Sjfc$nTV'»*V'»4i^-|ctt x r 

* x ttiBttl&tt i5CJ:t)GP SSftm 10 2 (DWRIfi 

offj:^^ iktEkom&mMzx'mmztiZo 

[0107] ^fy^S71 T-Ii> ^^ffl«|g*S* 1 0 
€IS«g*l 0 1 &;frLT, ^S-fe^— 1 0 0 t GPS 

Sf^i o 2 iora-eiH&asBM&si'bS. -r*fe*>. ^ 

-^feSgI5 2 OfrbytlBmWEM&il 0 lC»LTfJ 

[0 10 8] ^tj-ZS 7 2T% t 5 — ^^SgC2 0 

ixTV>5^^crtti^^> ^ i Sr^-f"=^> K T*0 8j 
(12I3B#HB) rtf^-vvm, DTMF 



[0 10 9] ^<D=*^>'h'&<gm j £l'* — 1 0 0 (CUES' 

k) tfmmznz (^r^s7 3) o m^mmmm^ 

(^r^^S 7 4) e 

[0 110] ^(D^T^^S 7 5^?>. <gm±ls#— 1 

t$/7S7 5t + , ffa-fev*— i o oa»&a«snfcii 

*.tf^*«|g|gj» 1 1 0^ftjKSttfc*DA«S (tg« 
10 4) ^7 7^^^il0 5^t5c 
[Oil ll.ii«3fe*^T2/^^««l 0 5-C*>*Uf 

gps ^fsa 102 *s*B^«tt*n^#a£-f5 ^ £ s-^-r 
[oii2] ^^^s 7 6T% mmtfc&mmm 

U «3-fe^*- 1 0 0 36^«K*1 0 4I^Lt s G 
P"SSHI« 1 0 2 ^Jg*««^.^fiHfiEf s r t 

me mmmoo^fi^mmxx^m^^tio j 

[0 113] &JDX*rvZfS 7 9T*(1, tt!S»l 0 4iC 

U f S-tr>^- 10 0 i 9«sSlHlj|ft<o«JBfAS3fc$K 
[0 114] kZL*>T* % GPS^iSJIHStlCtt:. 

(-©wm gpssw^i o 2) isfsut^yt 

0) i*e>a6fetb5«:fe^ y-fe— i^<0MHSf«Srfliv^5i 

^Gpsm -r**>*>, GPsst«i.o2 

[oils] ^jxl^tx, w<DBW^iSfi:iKia-> 

GPS§fil0 2{^LT, ^^KSrDTMFfl-g- 

x&m-tz>^kx\ fity^-iooii gi^ N ^ 

ir^-l 0 0j5**>GPSM«1 0 2fc#LTlKffi* 
y — if &5*U ^btbfc^-^t^S-^^^g^ 
>^-l OOT'SfJffix-^OStfW^tT^. ±i£(D^ 
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[0 116] *%mt>$— \ o ohgps 

SrS«Ufcl**!lSrK*-r*3^^K«r, DTMFfi^i 
TGPSgft^ll 0 2 0v f -^*a3a<B5 2 0fc«#&S^ 

■fe^— 1 0 0fc2£«;*Jx5. 
[0 117] 0 0tct* s .Li&L/cJ;? 

fRJ#£iXTV^ 0 *§m±>-*— 1 0 OT^S. GPSSfl 

«i o 2^e>2i«$nfc#7 f — ^i, tat^-i o 
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